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FOREWORD 
In  Oc tobe r  1979,  NASA A m e s  Resea rch  Cen te r  sponsored  the  f i r s t  Wes te rn  
Regional Remote Sensing Conference,  held a t  the  Nava l  Pos tg radua te  Schoo l  
i n   M o n t e r e y ,   C a l i f o r n i a .   T h e   c o n f e r e n c e   a t t r a c t e d   n e a r l y  300 p a r t i c i p a n t s  
and  featured  more  than 50 s p e a k e r s .   D u r i n g   t h e   t h r e e   d a y s   o f   t a l k s   a n d  
pane l  d i scuss ions ,  r emote  sens ing  use r s  f rom 14 wes te rn  s ta tes  exp la ined  
t h e i r  d i v e r s e  a p p l i c a t i o n s  o f  L a n d s a t  d a t a ,  d i s c u s s e d  o p e r a t i o n a l  g o a l s  
and  exchanged problem so lu t ions .  
I n  a d d i t i o n ,  t h e  M o n t e r e y  m e e t i n g  s t r e s s e d  t h e  n e e d  f o r  i n c r e a s e d  c o o p e r a -  
t i o n  among s t a t e  and l o c a l  g o v e r n m e n t s ,  p r i v a t e  i n d u s t r y  a n d  u n i v e r s i t i e s  
t o  a i d  N A S A ' s  o b j e c t i v e  o f  " t r a n s f e r r i n g  t o  u s e r  a g e n c i e s ,  t h e  a b i l i t y  t o  
o p e r a t i o n a l l y  u s e  r e m o t e  s e n s i n g  t e c h n o l o g y  f o r  r e s o u r c e  a n d  e n v i r o n m e n t a l  
q u a l i t y  management. 
The t e x t  o f  t h e  p r o c e e d i n g s  w a s  p roduced  by  the  Bendix  F ie ld  Engineer ing  
Corpora t ion ,  f rom summar ies  suppl ied  by  the  speakers  and  cha i rpersons  and  
f r o m   e d i t e d   v e r s i o n s  of  r e c o r d e d   t r a n s c r i p t i o n s .  Where  summaries were 
n o t  a v a i l a b l e ,  n o t e s  and t r a n s c r i p t i o n s  were u s e d  t o  p r e s e n t  t h e  m a i n  
concepts  of  t h e   s p e a k e r s   a d d r e s s .  Our  a p o l o g i e s   f o r   a n y   o m i s s i o n   o r  m i s -  
r e p r e s e n t a t i o n .  
A l f r ed  C .  Mascy 
Conference Chairman 
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SESSION I 
17 OCTOBER 79 WEDNESDAY (AM) 
WESTERN REGIONAL REMOTE  SENSING  CONFERENCE 
CONVENED  AT 
THE  NAVAL  POST  GRADUATE  SCHOOL 
K I N G   H A L L  
MONTEREY, C A L I F O R N I A  
SPONSORED BY NASA AMES  RESEARCH  ENTER 
M O F F E T T   F I E L D ,   C A L I F O R N I A  
A INTRODUCTION 
Al f r ed  C.  Mascy (Conference  Chairperson - Manager WRAP 
In fo rma t ion  Se rv ices )  
Good Morning and welcome t o  the  Wes te rn  Reg iona l  Remote Sensing Confer- 
ence .   The   purpose   o f   th i s   conference  is t o  p r o v i d e  a forum f o r  t h e  ex- 
change  of  ideas  and  exper iences  among t h e  t h r e e  e q u a l l y  i m p o r t a n t  ele- 
ments  of University/Government/Industry. Our program w i l l  t r y  t o  f o c u s  
on each of  these elements  so n e c e s s a r y  f o r  t h e  s u c c e s s f u l  u t i l i z a t i o n  o f  
Remote Sensing Technology. 
Des igned  to  enhance  use r ' s  awareness ,  t he  confe rence  w i l l  f ocus  on t h r e e  
areas of  a p p l i c a t i o n s :   l a n d   u s e   i n   u r b a n  areas,  f o r e s t r y  and   agr icu l -  
ture .   Formal   panels   on s t a t e  t a s k   f o r c e   c o n c e p t s ,  user  needs   assessments ,  
and  ope ra t iona l  u s e  and  t r ans fe r  o f  r emote  sens ing  t echno logy ,  shou ld  
p rov ide  a c ross - reg ion  sampl ing  o f  t h e  l a t e s t  methods and theory avai l -  
a b l e   t o  users.  Sess ions  on da ta   bases   and   geographic   in format ion  s y s t e m s ,  
f ede ra l  p r o g r a m s  a n d  p r i v a t e  i n d u s t r y ' s  work i n  r e m o t e  s e n s i n g ,  a l o n g  
wi th  p re -des igna ted  luncheon  speake r s  addres s ing  spec ia l  fo rma l  t op ic s  
a s  p a r t  of the  scheduled  agenda  w i l l  round  out   the   program. 
Our n e x t  t h r e e  s p e a k e r s  w i l l  p r o v i d e  t h e  s e t t i n g  l e a d i n g  i n t o  o u r  
s c h e d u l e d   s e s s i o n s .  D r .  Dale Lumb w i l l  g ive   an   overv iew  of   the   Western  
Regional Applications Program and M r .  R ichard  Weins te in  w i l l  p r e s e n t  
N A S A ' s  p e r s p e c t i v e  on the  remote  sens ing  program.  
Here wi th  u s  t h i s  morning t o  g i v e  u s  a proper  welcome i s  Mr. C . A .  
Syver t son .  Mr. Syve r t son ,   t he   D i rec to r   o f  NASA A m e s  Research   Center ,  
has   demonstrated a mos t   d i s t i ngu i shed   and   no tewor thy   ca ree r .  Among 
many accomplishments  and  awards - Sy h a s  r e c e i v e d  t h e  NASA Excep t iona l  
S e r v i c e  Award,  The  Lawrence-Sperry  Award,  The  Spacc  Act  Inventions 
Award. A d d i t i o n a l l y ,   h e  w a s  named a Fe l low  of   The   Amer ican   Ins t i tu te   o f  
Aeronaut ics  & Astronaut ics  and  a Fel low of  The American Astronomical 
S o c i e t y .  I could   go   on   bu t   our   schedule  w i l l  n o t   p e r m i t ,  s o  t h e r e f o r e  
l e t  m e  now t u r n  t o  Sy Syver t son .  
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B WELCOME 
C.A. Syve r t son  ( D i r e c t o r  - NASA Ames Research  Center )  
Welcome! A s  many of  you are aware, NASA's program  has  many and  va r i ed  
e lements .  Our a c t i v i t i e s   c o v e r   e v e r y t h i n g   f r o m   A e r o n a u t i c s   t o   P l a n e t a r y  
Explora t ion ,   f rom  deve lopment   o f   Space   Transpor ta t ion   Sys tems,   such  as 
t h e  S h u t t l e ,  t o  Astronomy  and t h e  L i f e  S c i e n c e s  o f  S p a c e  A p p l i c a t i o n s .  
Fo r  Aeronau t i c s  and  fo r  Space  App l i ca t ions ,  NASA's r o l e  i s  s i g n i f i c a n t l y  
d i f f e r e n t   f r o m  i t s  r o l e  i n  o t h e r  d i s c i p l i n e s .  The r o l e  is  d i f f e r e n t  
because  NASA i t s e l f  i s  n o t   t h e  User o f   t he   t echno logy  w e  deve lop .   In  
Aeronau t i c s ,  NASA d o e s  n o t  b u i l d  t h e  a i r c r a f t ,  b u t  d e v e l o p s  t e c h n o l o g y  
f o r  t h o s e  who do. 
For more than 60 y e a r s ,  NASA and i t s  predecessor  agency  have  developed  
h i g h l y  s u c c e s s f u l  w o r k i n g  r e l a t i o n s h i p s  w i t h  a i r c r a f t  a n d  e n g i n e  manu- 
f a c t u r e r s ,   t h e   a i r l i n e s  a n d   t h e   m i l i t a r y   s e r v i c e s .  Pa r t  of  t h i s   s u c c e s s  
s t e m s  f r o m  t h e  f a c t  t h a t  d u r i n g  t h e  p a s t  6 d e c a d e s  t h e  p a r t i c i p a n t s  h a v e  
l i t e r a l l y  grown up t o g e t h e r .   I n   a d d i t i o n ,  N A S A ' s  a e r o n a u t i c s   c o n s t i t u e n c y  
i s  r e l a t i v e l y  r e s t r i c t e d  and t h e i r  i n d i v i d u a l  r o l e s  are r e l a t i v e l y  we l l  
d e f i n e d .  
I n  S p a c e  A p p l i c a t i o n s ,  NASA, a g a i n ,  i s  n o t  t h e  u s e r  o f  t h e  i n f o r m a t i o n  i t  
g a t h e r s ,  b u t ,  r a t h e r ,  t h a t  i n f o r m a t i o n  i s  p r o v i d e d   f o r   o t h e r s   t o   a p p l y .  
There i t s  s imi l a r i t y   w i th   ae ronau t i c s   ends   however .  NASA's s p a c e   a p p l i -  
c a t i o n s  c o n s t i t u e n c y  i s  b r o a d ,  h a v i n g  f a r  m o r e  v a r i e d  a n d  d i v e r s e  i n t e r e s t s .  
Even  more impor t an t ly ,  a lmos t  a l l  t h e  u s e r s  e x i s t e d  l o n g  b e f o r e  t h e  s p a c e  
age  began.  They  had  wel l -developed  methods  of   doing  business .  NASA is 
t h e  new boy  on the  b lock  and  mus t  con t inue  to  work  ha rd  to  become accep ted .  
I h a v e  a l w a y s  f e l t  t h a t  Ames Resea rch  Cen te r  has  one  o f  t he  mos t  d ive r se  
programs a t  NASA because  w e  work i n  a l l  t h e  areas noted  ear l ie r ,  - Aero- 
n a u t i c s ,   P l a n e t a r y   E x p l o r a t i o n ,   A s t r o n o m y ,   L i f e   S c i e n c e s   s u p p o r t i n g   t h e  
deve lopmen t  o f  Space  Shu t t l e  and ,  success fu l ly  I h o p e ,  i n  s p a c e  a p p l i c a -  
t i o n s .  Yet f o r  a l l  t h e   d i f f e r e n t   d i s c i p l i n e s   r e p r e s e n t e d  a t  A m e s  Research 
C e n t e r ,  v a r i a t i o n s  are  small compared t o  t h o s e  r e p r e s e n t e d  i n  t h i s  room. 
Here today we w i l l  have  geographe r s ,  f i sh  and  game program  managers,  land 
u s e  p l a n n e r s ,  n a t u r a l  r e s o u r c e  m a n a g e r s ,  a g r i c u l t u r a l i s t s ,  f o r e s t e r s ,  
photographers ,   in format ion   spec ia l i s t s   and   more .  We have   people  repre- 
s e n t i n g  s t a t e  and l o c a l  g o v e r n m e n t s ,  u n i v e r s i t i e s ,  i n d u s t r i e s  and o t h e r  
f ede ra l   agenc ie s .   A l though   t h i s   g roup  i s  b road ,  I am c e r t a i n   t h a t   n o t  
a l l  t h e   s p a c e   a p p l i c a t i o n s   u s e r  community i s  r e p r e s e n t e d .  I t  i s  a l s o  
t r u e  t h a t  mos t  o f  t he  o rgan iza t ions  r ep resen ted  he re  were i n  b u s i n e s s  
l o n g  b e f o r e  NASA's i n c e p t i o n .  
1- 2 
NASA recognizes  the  envi ronment  in  which  the  Appl ica t ions  Program must  
o p e r a t e .   T h i s   r e c o g n i t i o n  w a s  o n e  f a c t o r  t h a t  l e d  t o  e s t a b l i s h m e n t  o f  
the   Regional   Appl ica t ions   Program.  A m e s  h a s  r e s p o n s i b i l i t y  f o r  t h e  
Western Region,   which  includes 14 states. We are t r y i n g  t o  b u i l d  o n  
ou r  p rev ious  expe r i ence  - f o r  e x a m p l e ,  w i t h  t h e  P a c i f i c  N o r t h w e s t  s ta tes  
of Washington, Oregon and Idaho - t o  d e v e l o p  n e c e s s a r y  w o r k i n g  r e l a t i o n -  
s h i p s  w i t h  e s t a b l i s h e d  o r g a n i z a t i o n s  f r o m  a l l  14 states. One p a r t  o f  o u r  
approach is t o  b r i n g  u s e r  community r e p r e s e n t a t i v e s  t o g e t h e r  a t  a con- 
f e rence   such  as t h i s .  It  is exceed ing ly   impor t an t   t ha t  NASA unders tand  
u s e r  community  needs  and  the  constraints   under   which i t  o p e r a t e s .  We 
should  a l l  r ecogn ize  tha t  exchanges  such  as t h o s e  t h a t  w i l l  occu r  du r ing  
t h e  n e x t  s e v e r a l  d a y s  are i m p o r t a n t  t o  NASA's e x e c u t i n g  a n  e f f e c t i v e  a p -  
p l i c a t i o n s  p r o g r a m .  
I n  many ways ,  Space  Appl ica t ions  represent  a matur ing  space  program.  
That  i s  s i g n i f i c a n t  s i n c e  NASA's b i r t h d a y  i s  1 October   and   th i s   year  i t  
i s  2 1  y e a r s  o l d ,  p e r h a p s  a n  a p p r o p r i a t e  t i m e  t o  ma tu re .  
The  Space  App l i ca t ions  P rogram ove ra l l  ob jec t ive  i s  n o t  e x p l o r a t i o n  b u t  
r a t h e r  p r a c t i c a l  u t i l i z a t i o n  o f  s p a c e  f o r  t h e  b e n e f i t  o f  a much l a r g e r  
populat ion  segment   han w a s  i n v o l v e d   i n   s p a c e   e x p l o r a t i o n .  We hope 
material  p r e s e n t e d  and d i s c u s s e d  d u r i n g  t h e  n e x t  s e v e r a l  d a y s  a t  t h i s  con- 
f e r e n c e  w i l l  c o n t r i b u t e  t o  t h a t  o b j e c t i v e ,  w h i l e  h e l p i n g  y o u  become  more 
f a m i l i a r   w i t h  some r e c e n t   r e m o t e   s e n s i n g   a p p l i c a t i o n s .  A t  t h e  same time, 
we are c e r t a i n  i t  w i l l  h e l p  u s  become  more familiar wi th  your  r equ i r emen t s  
as users .   Those   requi rements  w i l l  c e r t a i n l y   b e   c o n s i d e r e d   i n   f u t u r e  ap- 
p l i c a t i o n s  of  r emote   s ens ing .   Wi th   your   he lp   and   ac t ive   pa r t i c ipa t ion ,  
w e  are  commit ted  to  make t h i s  program as e f f e c t i v e  a n d  s u c c e s s f u l  as w e  
be l i eve  the  Aeronau t i c s  P rogram has  been .  
Again, Welcome and I hope .you  en joy  the  confe rence .  
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C NASA PERSPECTIVE 
Richard H. Weinstein  (Manager - Regional   Appl ica t ions   Program 
NASA Headquar te rs )  
A s  t hose  o f  you  who have  the  p re l imina ry  p rogram schedu le  have  seen  - 
I was n o t  l i s t e d  on t h e  program.  Last  week, Dale c a l l e d  m e  and   he   s a id ,  
I ' v e  g o t  good  news  and I 've   got   bad  news.   The good  news i s  t h a t  I ' d  
l i k e  you t o  make a coup le  o f  i n t roduc to ry  r emarks  a t  the  confe rence .  
The  bad  news i s  t h a t  w e  have not allowed any more time and I expect  you 
to   keep   us   on   schedule .  So  I'll t r y  t o   k e e p   t h e   r e m a r k s   b r i e f .  
Dale d i d  a s k  m e  to  provide  an  overv iew on  where  I thought  the program 
s t o o d  now, w h a t  w e  p lanned   to   do   and   where  I see us   go ing .   The   reg iona l  
program, as mentioned,  w a s  e s t a b l i s h e d  2 y e a r s  a g o .  
A s  you are a l l  aware, t h i s  i s  a t e c h n o l o g i c a l  t r a n s f e r  p r o g r a m  and ou r  
o b j e c t i v e  i s  t o  t r a n s f e r  t o  s t a t e  and l o c a l  g o v e r n m e n t s ,  t h e  a b i l i t y  t o  
use  remote  sens ing  for  resource  and  envi ronmenta l  qua l i ty  management .  
The  program's  focus i s  indeed  on s t a t e  gove rnmen t ,  because  ou r  in t e re s t  
i s  i n   r e m o t e   s e n s i n g   a p p l i c a t i o n s .  The  program i s  n e c e s s a r i l y   c o n s e r v a -  
t i v e  i n  n a t u r e  i n  t h e  t y p e s  o f  t e c h n o l o g i e s  w e  a d d r e s s ,  a l t h o u g h  w e  have 
worked with s t a t e s  o n  r e s o u r c e  a n d  d e v e l o p m e n t  t o  e x p l o r e  t h e  f e a s i b i l i t y  
of new t echno log ie s .  
Ob jec t ives  o f  t h i s  p rogram a re ,  i n  f a c t ,  much more  wi th  e s t ab l i shed  t ech -  
nologies   ra ther   than   advanced   technologies .   Emphas is   has   been   on   the  
Landsat  s a t e l l i t e  a n d ,  i n  p a r t i c u l a r ,  o n  d i g i t a l  p r o c e s s i n g  of Landsat  
d a t a   f o r  two r easons .  F i r s t ,  because  of  o u r   c o n v i c t i o n   t h a t   t h i s   o f f e r s  
a h i g h l y   e f f e c t i v e  way t o  u s e  d a t a .   S e c o n d ,   t h e   u s e r  community i d e n t i f i e d  
i n f o r m a t i o n  s y s t e m s ,  p a r t i c u l a r l y  d i g i t a l  i n f o r m a t i o n  s y s t e m s  w h i c h  are  
a d v a n c i n g   r a p i d l y .   T h e   d i g i t a l  mode t u r n s  o u t  t o  b e  a n  e f f e c t i v e  way of 
enab l ing  s t a t e s  t o  g a i n  a c c e s s  t o  new d a t a  t y p e s  s u c h  as t h a t  p r o v i d e d  
by Landsa t .  
When the  program was e s t a b l i s h e d ,  i t  c o n s o l i d a t e d  a number of  e f f o r t s  t h a t  
had   prev ious ly   been   proceeding  on an   "ad   hoc"   bas i s   wi th in  NASA. We 
d i v i d e d   t h e  s ta tes  i n t o   r e g i o n s .   N e x t ,  w e  a s s i g n e d .   r e s p o n s i b i l i t y   f o r  
dea l ing  wi th  each  s t a t e  i n  a r e g i o n  t o  o n e  of t h e  NASA F i e l d  C e n t e r s  
p o s s e s s i n g  a n  e s t a b l i s h e d  c a p a b i l i t y  f o r  d o i n g  e a r t h  r e s o u r c e  t y p e  a c t i v i -  
t ies .  A m e s  i s  r e s p o n s i b l e   f o r  14 wes te rn  s t a t e s ,  t h e   N a t i o n a l  Space  Tech- 
n o l o g i e s  L a b o r a t o r i e s  i n  S l i d d e l ,  L o u i s i a n a  i s  r e s p o n s i b l e  f o r  17 s o u t h e r n  
s t a t e s ,  and  the  Goddard  Space  Fl ight   Center   in   Greenbel t ,   Maryland is  
r e s p o n s i b l e  f o r  t h e  19 n o r t h e a s t ,  n o r t h  c e n t r a l  s ta tes .  
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The  program  has 4 p r i n c i p a l   f u n c t i o n s .   F o l l o w i n g  up n a t i o n a l  s c a l e  
a c t i v i t i e s  w i t h  n a t i o n a l  r e p r e s e n t a t i v e  o r g a n i z a t i o n ,  - fo r  example ,  t he  
Na t iona l  Confe rence  o f  S ta t e  Leg i s l a tu re  and  Na t iona l  Governor ' s  Assoc ia -  
t i o n ,  - t h e  r e g i o n a l  p r o g r a m  c o n t a c t s  s ta tes  on an i n d i v i d u a l  b a s i s  t o  
p r o v i d e  them w i t h  i n f o r m a t i o n   t h r o u g h   t h e   l i a i s o n   f u n c t i o n .   M o r e o v e r ,  
the  program provides  them wi th  informat ion  on  what  Landsa t  can  do ,  how 
i t  i s  i n  u s e ,  how i t  has been used and how o t h e r  states are u s i n g  i t .  
I n  o t h e r  w o r d s ,  t h e  p r o g r a m  i n i t i a t e s  t h e  p r o c e s s  of deve lop ing  conc re t e  
p rograms  to  p rov ide  s ta tes  w i t h  a b a s i s  f o r  making a d e c i s i o n  as t o  
w h e t h e r  t h e y  w i s h  t o  u t i l i z e  L a n d s a t  o n  a n  o p e r a t i o n a l  b a s i s  i n  t h e t r  own 
programs. 
Once such a program is  e s t a b l i s h e d ,  NASA moves on t o  t h e  n e x t  p h a s e s  
w h i c h   i n c l u d e   t r a i n i n g   a n d   d e m o n s t r a t i o n   p r o j e c t s .   T r a i n i n g   o b j e c t i v e s  
i n c l u d e  p r e p a r i n g  s t a t e  p a r t i c i p a n t s  f o r  d e m o n s t r a t i o n  p r o j e c t s  - which 
w e  feel  are  r e a l l y  t h e  c o r e  o f  t h e  p r o g r a m ,  - and a l s o  t o  b e g i n  d e v e l o p -  
ment  of a l o n g  s t a n d i n g  c a p a b i l i t y  on which  the  s t a t e  c a n  r e l y  i f  and 
when t h e y   d e c i d e   t o   u s e  s a t e l l i t e  d a t a   o n   a n   o p e r a t i o n a l   b a s i s .   L o o k i n g  
back over  a lmost  3 y e a r s  s i n c e  t h e  p r o g r a m  was e s t a b l i s h e d ,  w e  have 
t r a ined  approx ima te ly  700 people   f rom s t a t e  a g e n c i e s  a c r o s s  t h e  c o u n t r y  
i n  d i g i t a l  a n a l y s i s  t e c h n i q u e s ,  t h e  h a n d s - o n  t y p e  o f  a n a l y s i s  n e e d e d  t o  
r e a l l y  do u s e f u l   j o b s   w i t h   L a n d s a t   d a t a .   I n   a d d i t i o n ,  w e  have  provided 
o r i e n t a t i o n  s e s s i o n s  t o  more   than   twice   tha t   number .   This   g roup   cons is t s  
of many s t a t e  p o l i c y  o f f i c i a l s ,  b e c a u s e  e v e n t u a l  L a n d s a t  d a t a  u s e  i n  
s t a t e  p rograms  invo lves  no t  on ly  t echn ica l  dec i s ions ,  bu t  a l so  po l i cy  
commitments  on t h e  s ta tes  p a r t .  
We b e l i e v e   d e m o n s t r a t i o n   p r o j e c t s   a r e   t h e   p r o g r a m   c o r e .  I t  i s  e a s y   t o  
t e l l  a n  i n d i v i d u a l  s t a t e  what  has  gone  on  in  F lor ida ,  Louis iana ,  New 
York o r  P e n n s y l v a n i a ,  b u t  i t  is  d i f f i c u l t  t o  b e l i e v e  t h a t  i t  would  apply 
in   Oregon,   Utah   and   Cal i forn ia   un less   you   have   seen  i t  y o u r s e l f .   T h a t  
is e x a c t l y  w h a t  d e m o n s t r a t i o n  p r o j e c t s  a re  d e s i g n e d  t o  p r o v i d e ,  - a 
hands-on  exposure  to   using s a t e l l i t e  d a t a  i n  t h e  s t a t e s  own c o n t e x t .  We 
t r y  t o  d e v e l o p  d e m o n s t r a t i o n  p r o j e c t s  as mul t i - agency ,  mu l t i -d i sc ip l ine  
p r o j e c t s  so  a sa t e  w i l l  g a i n  a n  " a c r o s s - t h e - b o a r d t t  e x p o s u r e  t o  t h e  d a t a ' s  
u t i l i t y  and whether a commitment should be made  on a s t a t e w i d e  b a s i s .  
F i n a l l y ,  w h e r e  some d e c i s i o n  h a s  b e e n  made t o  c o n t i n u e  d a t a  u s e ,  w e  t r y  
t o  p r o v i d e  t e c h n i c a l  a s s i s t a n c e  t h r o u g h  i n t e r n a l  NASA c a p a b i l i t i e s ,  s u c h  
as a v a i l a b l e  s o f t w a r e ,  s h a r i n g  o u r  e x p e r i e n c e  t n  .a p a r t i c u l a r  t y p e  o f  
a p p l i c a t i o n ,  a n d  g u i d i n g  u s e r s  t o  t h e  c o n t i n u i n g  s o u r c e s  of s u p p o r t  t h a t  
w e  f i n d  i n  i n d u s t r i a l  and  academic  communities. 
S i n c e  1 9 7 7 ,  w e  have  involved  some 2 4  states i n  d e m o n s t r a t i o n  p r o j e c t s  
th rough  the   reg iona l   p rogram.  More t h a n  h a l f  o f  t h o s e  h a v e  b e e n  i n i t i a t e d  
d u r i n g   t h e   p a s t   y e a r .   T o g e t h e r   w i t h   t h e   m u l t i - d i s c i p l i n a r y   p r o j e c t s  con- 
duc ted  th rough  the  ASVT Program, another  NASA demonst ra t ion  program,  w e  
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have now d e a l t  w i t h  more  than  ha l f  o f  ou r  na t ion ' s  s tates on a mul t i -  
d i s c i p l i n a r y  b a s i s  t o  g i v e  them some hands-on exposure t o  L a n d s a t .  
C u r r e n t l y ,  a b o u t  90 d i f f e r e n t  a p p l i c a t i o n s  are  b e i n g  i n v e s t i g a t e d  by 
t h e  s t a t e s  i n   t h e s e   d e m o n s t r a t i o n   p r o j e c t s .  Great emphasis   has   been 
p l a c e d  o n  l a n d  u s e ,  f o r e s t r y  a n d  a g r i c u l t u r e ,  b u t  c o n s i d e r a b l e  i n t e r e s t  
a l s o  e x i s t s  i n  s p e c i a l i z e d  t o p i c s  s u c h  as w i l d l i f e  h a b i t a t s  a n d  c o a s t a l  
zone management. 
When t h e  c o n t e x t  o f  t h e s e  3 r e g i o n a l  c o n f e r e n c e s  b e g a n  t o  b e  d i s c u s s e d  
1 yea r   ago ,  w e  had 3 o b j e c t i v e s  i n  mind. F i r s t ,  w e  had i n t e r e s t  i n  
e s t a b l i s h i n g  a benchmark  on t h e  s t a t e s  use   o f   Landsa t   da t a .  Many peop le  
a t  management p o l i c y  l e v e l s  are no t  aware of t h e  e x t e n t  t o  w h i c h  t h e y  
have  used  Landsat  and are c o n t i n u i n g  t o  d e v e l o p  p r o g r a m s  t o  e x p a n d  t h a t  
u s e .  We f e l t  t h a t  s u c h  a benchmark  would  be  useful   not   only  to  NASA i n  
gu id ing  ou r  fu tu re  p rograms ,  bu t  a l so  fo r  t hose  po l i cymaker s  in  Wash ing ton  
and t o  t h e  s ta tes .  A s  I po in ted   ou t ,   ou r   emphas i s  is  t e c h n o l o g y   t r a n s f e r .  
That  means NASA is  n o t  a s e r v i c e  o r g a n i z a t i o n  b u t  r a t h e r  a c a t a l y s t .  
Once w e  f e e l  t h e  t r a n s f e r  j o b  h a s  b e e n  a c c o m p l i s h e d ,  t h e  c o n t i n u i n g  re- 
s p o n s i b i l i t y  f o r  u s i n g  d a t a  r e s i d e s  l a r g e l y  w i t h  t h e  s t a t e s  themselves .  
An e s s e n t i a l   e l e m e n t   o f   t h a t  is communicat ion  between  users .  We rega rd  
t h e s e  c o n f e r e n c e s  as o n e  o p p o r t u n i t y  t o  p r o v i d e  t h a t .  
T h e   s e c o n d   o b j e c t i v e   i n v o l v e d   t h e   p r i v a t e   s e c t o r .   I n  many s t a t e s ,  they  
h a v e  b u i l t  i n t e r n a l  c a p a b i l i t i e s  t o  u t i l i z e  L a n d s a t  d a t a .  The  need  for  
i m p r o v i n g  t h o s e  c a p a b i l i t i e s  i n  u s i n g  s p e c i a l i z e d  s e r v i c e s  a n d  d u r i n g  
i n t e r i m  a c t i v i t i e s  w i l l  be  a g r o w i n g  r o l e  o f  t h e  p r i v a t e  s e c t o r .  We 
r e g a r d  t h i s  c o n f e r e n c e  as one  oppor tun i ty  to  b r ing  toge the r  end  use r s  
and  those  e lements  of t h e  p r i v a t e  s e c t o r  t h a t  w i l l  b e  f u t u r e  s u p p l i e r s  
t o  d i s c u s s  p r o b l e m s  a n d  s h a r e  e x p e r i e n c e s .  
T u r n i n g  t o  t h e  p r o g r a m ' s  f u t u r e ,  w e  e x p e c t  t o  c o n t i n u e  o u r  t e c h n o l o g y  
t r a n s f e r  t o  c o m p l e t e  p r o j e c t s  i n  s t a t e s  with which w e  a re  c u r r e n t l y  
work ing ,   and   a l so   expose   o the r  s t a t e  governments   to   Landsa t   use .  By 
t h e  end of 1981 we hope  to  have  provided  a d e m o n s t r a t i o n  a n d  t r a n s f e r  
o p p o r t u n i t y   w i t h i n  a l l  50 s t a t e s .  B u t   b e f o r e   t h a t   j o b  i s  completed,  w e  
w i l l  b e g i n   t o  move i n t o  o t h e r  areas. Subs ta te   governments   such  as 
c o u n t i e s ,  m u n i c i p a l  areas, counci l s   o f   government ,   and   reg iona l  commis- 
s i o n s   h a v e   u s e   f o r   L a n d s a t   d a t a .  We h o p e  t o  s ta r t  a d d r e s s i n g   t h o s e  
areas,  p a r t i c u l a r l y   c o u n t y   g o v e r n m e n t s ,   i n   t h e  coming yea r .   These   u se r s  
t i e  i n t o  s t a t e  systems  and w e  see t h a t  as a v e r y  s y m b i o t i c  r e l a t i o n s h i p .  
The f i n a l   o b j e c t i v e s  is f e d e r a l   a g e n c i e s .  Many o f   t he   demons t r a t ion  
p r o j e c t s  w e  implement r e s u l t  f rom federal ly  mandated requirements  
imposed  on a s t a t e .  These laws i n c l u d e s  HUD Comprehensive  Planning,  
EPA nonpo in t s  sou rce  po l lu t ion ,  coas t a l  zone  managemen t ,  su r f ace  min ing  
and dam i n v e n t c r i e s .  
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I n  t h e  l o n g  r u n ,  s ta tes  w i l l  s e e k  a s s i s t a n c e  f r o m  t h e s e  f e d e r a l  a g e n c i e s  
i n   u s i n g   r e m o t e   s e n s i n g   t o   i m p l e m e n t   r e g u l a t i o n   r e q u i r e m e n t s .  We hope 
t o  i n v o l v e  t h e s e  f e d e r a l  u s e r s  more and more i n  d e m o n s t r a t i o n  p r o j e c t s  
now be ing   conduc ted   t ha t  relate t o  t h i s  t y p e  of l e g i s l a t i o n .  We have 
a l r e a d y  a l l u d e d  t o  t h e  n e e d  f o r  p r i v a t e  s e c t o r  i n v o l v e m e n t .  A s  w e  f i n i s h  
our  own t r a n s f e r  a c t i v i t i e s  a n d  b e g i n  t r a n s i t i o n  t o  o p e r a t i o n a l  u s e ,  w e  
hope t o  work with states i n  h e l p i n g  them u t i l i z e  c a p a b i l i t i e s  t h a t  are 
g r o w i n g  r a p i d l y  i n  t h e  p r i v a t e  s e c t o r .  
F i n a l l y ,  a l t h o u g h  NASA sees its r o l e  i n  L a n d s a t  t e c h n o l o g y  as f i n i t e ,  i t  
d o e s  e x p e c t  t o  become i n v o l v e d  w i t h  o t h e r  p r o g r a m s  i n  a con t inu ing  t ech -  
n o l o g y   t r a n s f e r   e f f o r t .   F o r   i n s t a n c e ,   r i g h t  now the   Re tu rn  B e a m  Vidicon 
(RBV) ,  a h i g h   r e s o l u t i o n   s e n s o r ,  is a v a i l a b l e .  Our agency is looking  
fo rward   t o   Landsa t  I D '  a n d   o t h e r   t e c h n o l o g i e s .  We e x p e c t   t o   i n v o l v e  
s ta tes ,  sub-s ta te   governments   and   perhaps  a f t e r  t h a t ,  t h e  p r i v a t e  s e c t o r  
user community,  with which w e  h a v e  h a d  r e l a t i v e l y  l i t t l e  c o n t a c t  t o  d a t e .  
NASA is  f i r m l y  c o n v i n c e d  t h a t  c o m m e r c i a l  c a p a b i l i t i e s  a n d  t h e  a v a i l a b i l i t y  
o f   m u l t i f a c e t e d   a p p l i c a t i o n s   s h o u l d   b e  a n e a r  term t h i n g .  Our agency 
hopes to  work with you on t h a t .  
I am l o o k i n g  f o r w a r d  t o  t h i s  c o n f e r e n c e  v e r y  much and t o  h e a r i n g  i n  
d e t a i l  about   the  methods  and  experiences  on  each  of   your   programs.  I 
wish each of  you success  with the programs.  
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D PROGRAM OVERVIEW 
D r .  Dale R.  Lumb (Chief - Technology  Applicat ions  Branch 
NASA Ames Research  Center )  
I would l i k e  t o  p r e s e n t  a po in t  o f  v i ew o f  t he  p rogram which  has  to  do  
w i t h  i t s  implementat ion  f rom  one of t h e   r e g i o n a l   c e n t e r s .  I t h i n k  t h a t  
a l o t  o f  t h i n g s  D i c k  s a i d  r e a l l y  s e t  t h e  s t a g e  f o r  w h a t  t h e  p r o g r a m  i s  
a l l  about  and  what  the  conference  i s  a l l  abou t .  
A s  M r .  We ins t e in  po in ted  ou t ,  I h a d  t h e  f u l l  20 minutes  and was a b l e  t o  
g i v e  away h a l f  o f  i t  b u t  d i d  n o t  f i n d  a n y  t a k e r s  on t h e  o t h e r  h a l f .  So 
I w i l l  do my b e s t  h e r e  t o  g i v e  some s o r t  o f  p e r s p e c t i v e .  A f t e r  t h a t ,  
w e  w i l l  s i t  down and l i s t e n  t o  p e o p l e  who are h e a v i l y  i n v o l v e d  i n  t h e  
program. We h o p e  t h a t  w e  are more o r  less t h e  c a t a l y s t  f o r  b e h i n d  t h e  
s c e n e s  a c t i v i t i e s  t h a t  e n c o u r a g e  a n d  f o s t e r  u s e  o f  t h e  t e c h n o l o g y ,  a n d ,  
t h a t  when i t  comes t o  r e p o r t i n g  w h a t  i s  happening,  w e  are r e a l l y  p r e -  
p a r i n g   c h a r t s   a n d  material of   th ings   accompl ished   by   the   users .   Those  
are  t h e  p e o p l e  who r e a l l y  c o u n t  a n d  t h a t  i s  a n  i m p o r t a n t  p o i n t  I want -  to  
make. 
We have now had 3 p e o p l e  s a y  t h a t  Ames h a s  t h e  14  wes te rn  s ta tes ,  in-  
c l u d i n g  H a w a i i  and  Alaska.  Of c o u r s e ,  w e  have   peop le   a s soc ia t ed   w i th  
t h e s e  d i f f e r e n t  s t a t e s ,  a n d  t h e r e  w a s  n o  l a c k  o f  v o l u n t e e r s  f o r  t h e  
p r o j e c t  i n  H a w a i i .  I would l i k e  t o  n o t e  who i s  a t t e n d i n g  t h i s  c o n f e r -  
ence   because  I t h i n k   t h e r e  are some i n t e r e s t i n g   p e r s p e c t i v e s .   C e r t a i n l y  
t h e  u n i v e r s i t y ,  p r i v a t e  i n d u s t r y  a n d  t h e  f e d e r a l  g o v e r n m e n t  are  well 
r e p r e s e n t e d ,  as a re  s t a t e  governments - c e r t a i n l y  t h e  d o e r s  i n  t h i s  ap- 
p l i c a t i o n .   N o t i c e a b l y ,   C a l i f o r n i a   d o e s  seem t o   h a v e  i t s  sha re   o f   pa r -  
t i c i p a n t s .   T h i s  i s  the   second  of  two r e g i o n a l   c o n f e r e n c e s .  I t h i n k  
we had some  comment f r o m  o u r  e a s t e r n  c o l l e a g u e s  t h a t  i t  wasn ' t  neces-  
s a r i l y  t h e  p r o g r a m  b u t  t h e  l o c a t i o n  o f  t h e  c o n f e r e n c e .  
I n  a n y  c a s e ,  w e  are  p l e a s e d  t h a t  t h e s e  p e o p l e  were a b l e  t o  a t t e n d ,  and 
t h a t  w e  h a v e  r e p r e s e n t a t i v e s  f r o m  e a c h  o f  t h e  14 s ta tes  - e i t h e r  g i v i n g  
t a l k s  o r  o n   t h e   p a n e l s .   T h a t  way, w e  w i l l  g e t  v a r i o u s  p e r s p e c t i v e s .  
I t h i n k   t h i s   p r o v i d e s  u s  w i t h  a unique  opportuni ty:   communicat ion  and 
i n t e r c h a n g e  among t h e  s t a t e  people .  I t  has   a l r eady   been   men t ioned   bu t  
I would l i k e   t o   r e - e m p h a s i z e  i t .  We are se ldom  a f fo rded   t he   oppor tun i ty  
t o  g a t h e r  s t a t e  people   together .   Sometimes w e  d i s c o v e r  how a n o t h e r  s t a t e  
hand les  a problem  from a t e c h n i c a l  a n d  i n s t i t u t i o n a l  p o i n t  o f  v i e w ,  how 
a technology i s  b e i n g  a d a p t e d ,  a n d  i d e n t i f i c a t i o n  o f  b a s i c  p r o b l e m s .  
A l so  po in ted  ou t  w a s  t h e  s i z a b l e  r e p r e s e n t a t i o n  f r o m  t h e  v a r i o u s  l e g s  
o f   t h e   c o m m u n i t y ,   t h e   u n i v e r s i t i e s ,   p r i v a t e   i n d u s t r y   a n d   o t h e r   f e d e r a l  
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a g e n c i e s ,  a n d  t h a t  t h i s  c o n f e r e n c e  i s  b e i n g  h e l d  i n  t h e  West because of  
t h e  l a n d  o w n e r s h i p  s i t u a t i o n  i n  some s t a t e s ,  p a r t i c u l a r l y  w i t h  r e g a r d  
to   f ede ra l   owner sh ip .   Fede ra l   agenc ie s   and   l and   managemen t   a spec t s  
become an i n t e g r s l  p a r t  of t h e  s ta tes  programs. We have   a t t empted   t o  
inco rpora t e   t hem  he re   whereeve r   f ea s ib l e .   Tha t  is m o s t   s u c c e s s f u l l y  
demons t r a t ed  by  the  ea r ly  phases  in  the  Alaska  p rogram.  
Although the program encompasses a g r e a t  d e a l  more t h a n  j u s t  d e m o n s t r a -  
t i o n  p r o j e c t s ,  w e  are  i n  a n  a c t i v i t y  p h a s e  i n  w h i c h  m o s t  o f  t h e  e f f o r t  
has   a l r eady   been   conduc ted .  I hope t o  g i v e  y o u  some i n d i c a t i o n  of  where 
w e  are conduc t ing  demons t r a t ion  p ro jec t s .  
May I c a l l  y o u r  a t t e n t i o n  t o  a coup le   o f   t h ings .  One i s  t h e  P a c i f i c  
Northwest.  They s t a r t e d   d e m o n s t r a t i o n   p r o j e c t s  a f e w  yea r s   ago .  A s  
f a r  as NASA’s  r o l e  i n  d e m o n s t r a t i n g  L a n d s a t ,  w e  are n o t  i n  t h a t  b u s i n e s s  
r e l a t i v e   t o   t h e   N o r t h w e s t .  We are  c u r r e n t l y  i n  a t e c h n i c a l  a s s i s t a n c e  
r o l e  i n  g e t t i n g  them o p e r a t i o n a l .  
In o t h e r  s ta tes  t h e r e  are s e c t i o n s  i n  w h i c h  w e  are working Landsat  
a n a l y s i s  i n  c o n j u n c t i o n  w i t h  s t a t e  a g e n c i e s ,  p a r t i c u l a r l y  C a l i f o r n i a .  
A c t u a l l y ,  e v e n  b e f o r e  t h e  p r o g r a m ,  C a l i f o r n i a  l o o k e d  l i k e  i t  had  chicken 
pox i f  you  d rew cha r t s  r ep resen t ing  a l l  area si tes c o m p o s i t e l y  t h a t  
un ive r s i t i e s  and  o the r  p rograms  used  in  t e s t  a r e a s  f o r  L a n d s a t  a p p l i c a -  
t ions  and  technology  development .  We a r e  a l l  i n  t h e  b u s i n e s s  of t r y i n g  
t o  g e t  t h a t  t e c h n o l o g y  u s e d .  
A l l  t h i s   i n d i c a t e s   o u r   e x t e n s i v e   i n v o l v e m e n t .  We i n i t i a t e d  a program 
t h i s  year i n  A l a s k a  w i t h  t h e  v e r y  a b l e  a s s i s t a n c e  o f  J i m  Anderson to 
o r c h e s t r a t e   t h i n g s  up t h e r e .  We a r e   g e t t i n g   o f f   t o  a good s t a r t .  Con- 
s i d e r i n g  t h e  s t a t e ’ s  l a n d  mass, t h e  l o c a l  i n v o l v e m e n t  d u e  t o  t h e  n a t i v e  
c l a ims  ac t ,  and  the  exchange  o f  p rope r ty  invo lved ,  Landsa t  may p l a y  a 
s i g n i f i c a n t  r o l e  i n  A l a s k a ’ s  f u t u r e .  
A por t ion  of  our  program,  because  i t  f o c u s e s  t o w a r d  t e c h n o l o g y  t r a n s f e r ,  
is no t  t o  f ind  the  p rob lem by  go ing  back  in to  the  da rk  room,  then  so lve  
i t  a n d  d e l i v e r  a p r o d u c t ,  b u t  i n s t e a d ,  t o  g e t  s t a t e  o r g a n i z a t i o n s  i n -  
v o l v e d   i n   t h e   p r o c e s s .   T h i s   p a r t i c i p a t i o n  may mean c o m m i t t i n g   s t a f f   t o  
be   t r a ined   and   work   w i th   u s   on   t he   p ro j ec t .  They  must l e a r n  t h e  l i m i t a -  
t i o n s   a n d   o p p o r t u n i t i e s .  They  must t r a v e l  t o  A m e s  and ,  as you a l l  know, 
o u t - o f - s t a t e   t r a v e l   r e q u i r e s  a g o v e r n o r s   s i g n a t u r e .  I t  is n o t  a t r i v i a l  
problem. 
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The Geographic  Information System is probably  one  technology coming of 
age .  More and  more states e i t h e r  a l r e a d y  h a v e  a GIS o r  i t  is i n  t h e  
resources   p lanning   and   deve lopment   phase .  I n  some cases, t h i s  means 
d o l l a r s .  I f  a s t a t e  is t r y i n g  t o  meet a l e g i s l a t i v e   m a n d a t e   a n d   w o u l d  
l i k e  t o  r u n  a d e m o n s t r a t i o n  p r o j e c t  i n  a smaller o r  l a r g e r  area t h a n  w e  
can  hand le ,  t he  s ta te  needs  to  add  money u p - f r o n t  t o  assist NASA and 
h e l p   e x p e d i t e   t h e   p r o c e s s .   I n  many cases t h a t   h a s   h a p p e n e d .  
I n s i d e  y o u r  c o n f e r e n c e  f o l i o  t h e r e  i s  a handout  cal led "Current  Coopera-  
t i v e  S t a t e  & Loca l  Landsa t  App l i ca t ion  Demons t r a t ion  P ro jec t s , "  sponsored  
by WRAP a c d  t h e  ASVT Program. I t  is n o t  my p u r p o s e  h e r e  t o  t r y  t o  g i v e  
you  an  overview  of  what i s  g o i n g   o n   t e c h n i c a l l y   i n   e a c h  s t a t e .  What w e  
h a v e  t r i e d  t o  p r o v i d e  i s  a summary o f  a c t i v i t i e s  i n  e a c h  s t a t e ,  key  them 
t o  t h e  d e m o n s t r a t i o n  p r o j e c t s  a n d  t h e n  h a v e  p o s t e r  b o a r d s  o u t  t h e r e  t o  
g i v e  you a b e t t e r  i d e a .  B e c a u s e  w e  have a number  of  the NASA s t a f f  a n d  
s t a t e  r e p r e s e n t a t i v e s  h e r e ,  I would encourage you acquire more informa- 
t i o n .  More in fo rma t ion  ex i s t s ,  b u t  t h i s  may g ive   you  a hand le   on   f i nd ing  
o u t  j u s t  w h a t  i s  a v a i l a b l e .  
I would l i k e ,  h o w e v e r ,  t o  b r i e f l y  h i g h l i g h t  two s t u d i e s  w e  a re  conduct ing  
t o  g i v e  you   an   i nk l ing   o f   t he   p rocess .  I have  selected  Montana  and 
C a l i f o r n i a .  I c h o s e   C a l i f o r n i a   b e c a u s e  w e  have a l o t  o f  C a l i f o r n i a n s  
h e r e  and  because  the re  i s  a l o t  g o i n g  o n  i n  r e m o t e  s e n s i n g  i n  t h e  s t a t e .  
The re fo re  I w a n t e d  t o  show  you  what r o l e  w e  p l ayed  in  the  p rogram.  
Montana was s e l e c t e d  b e c a u s e  i t  c o n t r a s t s  C a l i f o r n i a ,  and Tom Dundas i s  
here.  Montana i s  a good s e l e c t i o n .  
C a l i f o r n i a  i s  c o m p l e x   a n d   l a r g e .   J u s t   t o   g i v e   y o u  some i d e a ,  C a l i f o r n i a ' s  
s t a t e  b u d g e t  a l o n e  i s  g r e a t e r  t h a n  t h e  sum o f  t h e  s t a t e  budge t ' s  o f  a l l  
t h e   o t h e r  13 wes te rn  s ta tes  combined .   Tha t   t r ans l a t e s   t o   t he   s i ze   and  
magnitude  of some a g e n c i e s  we are dea l ing   wi th .   Because   o f   the   s ize   and  
complexi ty ,  w e  worked  wi th  the  peop le  in  the  s t a t e ,  t h e  u n i v e r s i t y  a n d  
t h e  a g e n c y  p e r s o n n e l  t o  t r y  t o  d e v e l o p  a n  a p p r o a c h  w e  could  do  something 
w i t h   i n   C a l i f o r n i a   w i t h   o u r   l i m i t e d   r e s o u r c e s .  We a s s i s t e d   t h e   E n v i r o n -  
men ta l  Da ta  Cen te r  i n  the  fo rma t ion  o f  a T a s k  F o r c e  t o  assist i n  a p p l y i n g  
o u r   l i m i t e d   r e s o u r c e s   t o   C a l i f o r n i a   p r o b l e m s .  Don Olmstead  from ABAG 
c u r r e n t l y  s e r v e s  as cha i rman  of   tha t   g roup .  You w i l l '  h e a r  more  about 
t h a t  l a te r .  We a lso   have   an   Indus t ry   Advisory   Panel .  I t h i n k  i t  i s  
g o i n g  t o  i n t e g r a t e  i n d u s t r y  i n t o  f o l l o w - o n  and t r a n s i t i o n ,  i n c l u d i n g  
some r e a l i s t i c  b a l a n c e  a n d  o p p o r t u n i t i e s  t h a t  e x i s t  f o r  f o l l o w - o n  w o r k .  
I n  a t t e m p t i n g  t o  e s t a b l i s h  what  would  be a s i g n i f i c a n t  a c c o m p l i s h m e n t  i n  
C a l i f o r n i a ,  w e  came  up wi th  the  concep t  of v e r t i c a l  d a t a  i n t e g r a t i o n .  
This  te rm w i l l  b e  d e s c r i b e d  l a t e r ,  b u t  e s s e n t i a l l y  i t  s a y s  how s t a t e ,  
l o c a l  and reg iona l  governments  might  access, s h a r e  o r  u s e  t h e  same re- 
s o u r c e  i n f o r m a t i o n  c o l l e c t e d  i n  1 geograph ica l  area. 
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Another  impor tan t  po in t  is t h a t ,  a c r o s s  t h e  s ta tes ,  w e  have a number  of 
d i s c i p l i n e s  a n d  i n  a n y  g i v e n  s t u d y  i t  i s  n o t  j u s t  o n e  d i s c i p l i n e  b u t  
several. T h i s  may r e p r e s e n t  o n e  o r  a m u l t i p l i c i t y  o f  demonst ra t ion  
p r o j e c t s  b u t  w e  are t r y i n g  t o  c o v e r  a range  of a p p l i c a t i o n s .  
To i n i t i a t e  t h e  c o n c e p t  o f  v e r t i c a l  d a t a  i n t e g r a t i o n ,  w e  s t a r t e d  w o r k i n g  
w i t h  t h e  C a l i f o r n i a  D i v i s i o n  o f  F o r e s t r y  t o  d e v e l o p  a s t a t e w i d e  d a t a  
b a s e .  T h i s  c o n c e p t  a s s i s t e d  i n  w o r k i n g  a n d  i n  s o l v i n g  o n e  small p a r t  
o f  t h e  l e g i s l a t i v e  m a n d a t e .  B u t  w e  wanted t o  work  on t h i s  k i n d  of d a t a  
b a s e ,  w h i c h  h a s  s e v e r a l  l e v e l s  t o  i t ,  wi th  an  agency  to  see how  much 
Landsat  would assist i n  t h e i r  p r o b l e m s .  We a l s o  w i s h e d  t o  d e t e r m i n e  
t h e  e x t e n t  t h i s  s o r t  o f  t h i n g  c o u l d  b e  u s e d  o n  o t h e r  p r o j e c t s .  I a m  
p l e a s e d  t o  s a y  t h a t .  i n  t h i s  p a s t  y e a r ,  t h e  d a t a  b a s e  w a s  used i n  e v e r y  
d e m o n s t r a t i o n   p r o j e c t .  I t h i n k  i t  s e r v e s  as a s e t t i n g  p o i n t  t o  t h e  
i d e a   u t i l i z i n g   d a t a   a n d   m u l t i p l e   l e v e l s   o f   g o v e r n m e n t .  I won’ t   t a lk   any  
m o r e  a b o u t  t h a t  e x c e p t  t o  s a y  t h a t  i t  was completed  and  you w i l l  see more 
d e s c r i p t i v e  material. 
I n  a d d i t i o n  t o  CDF, w e  have  o the r  ag r i cu l tu re ,  r eg iona l  and  coun ty  p ro -  
j ec t s  i n   w h i c h   t h e r e  are d i f f e r e n t   m a j o r   p a r t i c i p a n t s .   I n   t h e   p r i m e  
l a n d s   p r o j e c t ,   t h e   m a j o r   a n a l y s t s  i s  t h e   u n i v e r s i t y .   I n   t h e   c o u n t y  
p r o j e c t ,   t h e   m a j o r   a n a l y s t  w i l l  b e   p r i v a t e   i n d u s t r y .   I n   t h e   r e g i o n a l  
p r o j e c t ,  t h e  m a j o r  p a r t i c i p a n t s  w i l l  b e  a combination of A m e s  and  the  
Assoc ia t ion   o f  Bay Area Governments.  The CDF p r o j e c t  w i l l  i n c l u d e  A m e s ,  
I n d u s t r y  a n d  t h e  U n i v e r s i t y ,  so w e  a r e  t r y i n g  t o  b r i n g  t h e  c o m p l e m e n t s  
of a team t o g e t h e r  i n  t h i s  p r o j e c t .  T h e r e  i s  a n o t h e r   p r o j e c t   g o i n g  on 
i n  C a l i f o r n i a  w h i c h  y o u  w i l l  hea r  abou t  i nvo lv ing  the  Depar tmen t  o f  Water 
Resources.  
In   Montana ,   t hey   a l r eady   had   an   ex i s t ing   fo rm of GIs. There i t  was a 
ques t ion  o f  how L a n d s a t  m i g h t  b e  i n t e g r a t e d  i n t o  t h i s  G e o g r a p h i c  I n f o r -  
mation  System  and how t o  d e v e l o p  a s t a t e  c a p a b i l i t y .  T h e r e  were about  
16 proposed  demonstrat ions.   These were narrowed down t o  4 ,  and w e  a r e  
now i n  t h e  f i n a l  s t a g e s .  S o f t w a r e  i s  be ing   imp lemen ted   i n   t he  s t a t e  
t o  c a r r y  o u t  f u t u r e  a c t i v i t i e s .  
Other  s ta tes  are  c o v e r e d  i n  t h e  p a m p h l e t s  a n d  p o s t e r  b o a r d s  a n d  w i l l  b e  
d i s c u s s e d   f u r t h e r   i n   t h e   v a r i o u s   s e s s i o n s .  I hope   t h i s   con fe rence   p ro -  
v i d e s  a forum fo r  i n fo rma t ion  exchange  where  NASA t a k e s  a s e c o n d a r y  r o l e .  
I be l i eve   mos t   o f   t he   speake r s  w i l l  ca r ry   ou t   tha t   theme.   Thank  you   and  
i f  t h e r e  are  q u e s t i o n s ,  NASA p e r s o n n e l  w i l l  b e  a v a i l a b l e  d u r i n g  t h i s  3 
day conference.  
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E REMOTE SENSING  APPLICATIONS I N  LAND  USE/URBAN  REAS 
PANEL  CHAIRPERSON (Chief  - O f f i c e  of  Geographic  Research  
Leonard  Gaydos Western Mapping Center 
M o f f e t t  F i e l d ,  C a l i f o r n i a )  
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THE TRANSFER  OF REMOTE SENSING TECHNOLOGY TO STATE & LOCAL 
GOVERNMENTS - THE NEED FOR A NEW APPROACH 
C o l l i n   F a l l a t   ( O f f i c e  of S ta te   P lanning ,   Cheyenne ,  WY) 
Mr. C h a i r m a n ,  f e l l o w  p a r t i c i p a n t s  i n  t h e  W e s t e r n  R e g i o n a l  Remote  Sensing 
C o n f e r e n c e .   T h a n k   y o u   f o r   t h e   o p p o r t u n i t y   t o   a d d r e s s   t h i s   i m p o r t a n t  
meet ing.  My i n v o l v e m e n t   i n   r e m o t e   s e n s i n g   h a s   e v o l v e d   f r o m   a n   o b s e r v e r  
t o  a n  a d v o c a t e  i n  a s t a t e  w i t h   l i m i t e d   i n v o l v e m e n t   i n   t h i s   p r o g r a m .  1 
b a s e  t h i s  c u r r e n t  a d v o c a c y  p o s i t i o n  o n  my e x p e r i e n c e  i n  t h e  S t a t e  o f  
Wyoming as a former  Direc tor  of  a S ta te  Land Use Planning  Agency  and 
c u r r e n t l y  as a N a t u r a l  R e s o u r c e  A n a l y s t  i n  t h e  O f f i c e  o f  t h e  G o v e r n o r .  
T h i s  m o r n i n g ' s  p r e s e n t a t i o n  i s  e n t i t l e d  "The T r a n s f e r  of Remote Sens ing  
Technology to  S t a t e  & Local Governments - The Need For A New Approach." 
To c l a r i f y  t h i s  t i t l e ,  which  might   be  misleading,  l e t  m e  s t a t e  t h a t  i t  
i s  n o t  my i n t e n t  t o  e v a l u a t e  e f f o r t s  b e i n g  made  by NASA, t h e  USGS, The 
Nat iona l  Conference  of  S t a t e  L e g i s l a t u r e s  o r  o t h e r  g r o u p s  i n v o l v e d  i n  
t r a n s f e r  o f  r e m o t e  s e n s i n g  t e c h n o l o g y  t o  s t a t e  and loca l  gove rnmen t s .  
T h o s e  i n v o l v e d  i n  t h i s  e f f o r t  a r e  d o i n g  a p r o f e s s i o n a l  j o b  a n d  I hope 
t h e  l e v e l  of e f f o r t  n o t  o n l y  c o n t i n u e s ,  b u t  i n c r e a s e s  i n  t h e  f u t u r e .  
The area I w i l l  a d d r e s s  i s  t h e  p r o b l e m  o f  t r a n s f e r r i n g  r e m o t e  s e n s i n g  
t e c h n o l o g y  t o  s t a t e  and  reg iona l  governments  who, f o r  w h a t e v e r  r e a s o n s ,  
h a v e  b e e n  r e l u c t a n t  o r  u n i n t e r e s t e d  i n  u s i n g  r e m o t e  s e n s i n g  t e c h n o l o g y  
as a t o o l   i n   t h e   d e c i s i o n - m a k i n g   p r o c e s s .  I t  i s  t h i s   g r o u p   t h a t  re- 
q u i r e s  a new a p p r o a c h  t o  t e c h n o l o g y  t r a n s f e r .  
I w i l l  a d d r e s s  two areas conce rned  wi th  the  t r ans fe r  o f  r emote  sens ing  
t echno logy   t o   p rev ious ly   non-pa r t i c ipa t ing   g roups .  The areas a re :  
u s e r  n e e d  e v a l u a t i o n  a n d  a l t e r n a t i v e  a p p r o a c h e s .  
User Need E v a l u a t i o n  
To communicate t h e  v a l u e  o f  r e m o t e  s e n s i n g  t o  a n y  i n t e r e s t  g r o u p ,  o n e  
m u s t  b e  a b l e  t o  r e l a t e  t h e  t e c h n o l o g y  t o  s p e c i f i c  n a t u r a l  r e s o u r c e  a n d  
l and   u se  management  problems  faced by t h a t   g r o u p .   P r e s e n t a t i o n s  on how 
remote  sens ing  was u s e d  t o  e v a l u a t e  c o a s t a l  m a r g i n s  o r  t i m b e r  r e s e r v e s  
w i l l  n o t  b e  e f f e c t i v e  t o  a n  a u d i e n c e  f a c e d  w i t h  e x t e n s i v e  s t r i p  mining 
a c t i v i t y .  
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T h e r e f o r e ,  I w i l l  r e la te  how remote  sens ing  technology could  be  used  as a 
t o o l  t o  assist management of ma jo r  na tu ra l  r e source  and  l and  use  p rob lems  
e x i s t i n g  i n  Wyoming. 
Wyoming is  a s ta te  r i c h  i n  s c e n e r y ,  n a t u r a l  r e s o u r c e s  a n d  w e s t e r n  h e r i t a g e .  
Wyoming, n o t  u n l i k e  o t h e r  w e s t e r n  states, is rap id ly  becoming the  energy  
pool  of t h e  n a t i o n .  
The magnitude of Wyoming's Ear th   Resource  Base is phenomenal. I t  is cur-  
r e n t l y  e s t i m a t e d  t h a t  5 3  b i l l i o n  t o n s  of r e c o v e r a b l e  c o a l  e x i s t  i n  Wyoming, 
and approximately 35 % o f  t h e  n a t i o n ' s  u r a n i u m  reserve is  l o c a t e d  i n  t h e  
s ta te .  The   on ly   commerc ia l   t rona   depos i t s   i n   t he   wor ld  are l o c a t e d  i n  
Sou th   Cen t ra l  Wyoming, w i t h   e s t i m a t e d   r e s e r v e s  of  67 b i l l i o n  t o n s .  I n  
a d d i t i o n ,  t h e  s ta te  h a s  l a r g e  o i l  s h a l e  r e s e r v e s  a n d  b e n t o n i t e  d e p o s i t s .  
The e f f e c t  o f  t h e  e n e r g y  boom is w e l l  documented i n  Wyoming. 
T r a d i t i o n a l  a g r i c u l t u r a l  u s e s  o f  t h e  l a n d ,  m a i n l y  l i v e s t o c k  g r a z i n g  is 
be ing  a l t e r ed  by  min ing .  
Power p l a n t s  a n d  r e l a t e d  e n e r g y  i n d u s t r i e s  c o m p e t e  w i t h  a g r i c u l t u r e  f o r  
l i m i t e d  water r e s o u r c e s  i n  t h e  s t a t e .  
Wyoming has  expe r i enced  ma jo r  popu la t ion  inc reases  and  concen t r a t ions .  
Impacted  communi t ies  have  rap id ly  changed  f rom smal l  agr icu l tura l  o r ien ted  
communi t ies   to  boom towns.   Addressing  social ,   economic  and  land  use 
conf l i c t s  f rom such  r ap id  g rowth  has ,  and  con t inues  to  be ,  a ma jo r  t a sk  
f a c i n g  b o t h  l o c a l  a n d  s t a t e  government i n  Wyoming. 
Curren t  demands  upon  Wyoming's l a n d ,  as w e l l  as o t h e r  w e s t e r n  s t a t e s ,  is  
u n p r e c e d e n t e d   i n   t h e   n a t i o n ' s   h i s t o r y .  Wyoming is c u r r e n t l y  i n  a n o t  
e n v i a b l e  p o s i t i o n  o f  d e a l i n g  w i t h  t h e  n a t u r a l  r e s o u r c e  a n d  l a n d  u s e  p l a n s  
o f   t he   f ede ra l   gove rnmen t   and   p r iva t e   i ndus t ry   on  a d a i l y  b a s i s .  T h e  
s ta te  is  a t tempt ing  to  accommodate  na tura l  resource  demands  whi le  main-  
t a i n i n g   t r a d i t i o n a l   a g r i c u l t u r a l   a n d   r e c r e a t i o n a l   u s e s .   U t i l i z a t i o n  of 
r e m o t e  s e n s i n g  a n d  r e l a t e d  m a p p i n g  w o u l d  b e  h e l p f u l  t o w a r d  t h i s  g o a l .  
Fu the rmore ,  spec i f i c  areas ex i s t  where  r emote  sens ing  t echno logy  cou ld  
p l a y  a n  i m p o r t a n t  r o l e  i n  r e s o u r c e  a n d  l a n d  management d e c i s i o n s  i n  t h e  
S t a t e  of Wyoming. 
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Mineral & Coal Leasing/OSM Un-s -u , i t _ab . i l~ t~ - -~~ t -e r - i - a  
Wyoming's i n v o l v e m e n t  i n  m i n e r a l  l e a s i n g  a n d  management d e c i s i o n s  w i t h  
The Bureau of Land  Management  and the  Of f i ce  o f  Sur face  Min ing  wou ld  be  
g r e a t l y  s t r e n g t h e n e d  i f  t h e  s ta te  p o s s e s s e d  f u l l  k n o w l e d g e  o f  e s t a b l i s h e d  
l a n d  u s e  p a t t e r n s ,  l a n d  p r o d u c t i v i t y ,  sensi t ive envi ronmenta l  areas and 
o t h e r  n a t u r a l  r e s o u r c e s  e x i s t i n g  w i t h i n  a n y  lease area. Appl ica t ion   of  
r e m o t e  s e n s i n g  t e c h n i q u e s  t o  a l l  lease areas c o u l d  p r o v e  v a l u a b l e  i n  
deve loping  a n a t u r a l  r e s o u r c e l l a n d  u s e  d a t a  b a s e  t o  assist i n  t h e  de- 
c is ion-making process .  
P roposed   Fo res t   Se rv ice  -. - . .. & -BLM- - W-il-dgrness " ~ ". Areas " _  -~ 
48 % of Wyoming i s  unde r   Fede ra l   l and   owner sh ip .   Des igna t ing   l a rge  
t rac t s  o f  t h i s  l a n d  as wi lderness ,  cur ren t ly  underway by t h e  F o r e s t  
Service and The Bureau of Land  Management, may have a major impact on 
t h e  economy of t h e  s t a t e .  
Exclusion  of  some t r a d i t i o n a l  l a n d  u s e s  f r o m  s u c h  areas h a s  t h e  p o t e n t i a l  
t o  a l t e r  the   economic   l ive l ihood of many  Wyoming c i t i z e n s .  I n  numerous 
areas,  use  o f  Fede ra l  l ands  have  become t h e  b a s i s  of a community's 
economy. Without  an  adequate  knowledge  of s t a t e  l and   r e sources   and  
p r i v a t e  l a n d  u s e  p a t t e r n s ,  d e c i s i o n  m a k e r s  a re  p l aced  a t  a d i sadvan tage  
i n  n e g o t i a t i n g  b o u n d a r y  c h a n g e s  t o  e x c l u d e  areas t h a t  are  v i t a l  t o  t h e  
s t a t e ' s  e c o n o m i c   b a s e .   U t i l i z a t i o n   o f   r e m o t e   s e n s i n g   i n   e s t a b l i s h i n g  
l a n d  u s e  p a t t e r n s  a n d  s u r f a c e  r e s o u r c e s  i n  s u c h  areas would b e  b e n e f i c i a l .  
E x i s t i n g  n a t u r a l  r e s o u r c e s  a n d  l a n d  u s e  p a t t e r n s  c o u l d  b e n e f i t  d e c i s i o n  
m a k e r s  w i t h  t h e  t a s k  o f  r o u t i n g  n a t i o n a l  t rails .  
Des igna t ion  of  areas as  b e i n g  c r i t i c a l  o r  more  than  loca l  concern  i s  an 
approach  to  l and  use  p l ann ing  now implemented  by  federal  land  management 
a g e n c i e s ,  as we l l  as some s t a t e s .  The 1974 Wyoming S t a t e  Land Use Plan- 
n ing  A c t  ha s  a p r o v i s i o n  f o r  e s t a b l i s h i n g  "areas o f  c r i t i c a l  o r  more 
t h a n   l o c a l   c o n c e r n . "  Remote sens ing   technology  should   be   rev iewed as a 
p o s s i b l e  t o o l  i n  d e s i g n a t i n g  c r i t i c a l  areas and  inventory ing  sur rounding  
areas as t o  t h e i r  c o m p a t i b i l i t y  w i t h  s u c h  d e s i g n a t i o n s .  
I n  summary,   pr imary  and  secondary  land  use  and  natural   resource  changes 
brought  about  by rapid development  of  Wyoming's coa l  and  minera l  re- 
sources ,   combined  with  Federal   land  management   decis ions,  is  t a x i n g  t h e  
s t a t e ' s  c a p a b i l i t y   t o   a d e q u a t e l y   a d d r e s s  and meet these   changes .   Dec i s ion  
makers ,   th rough  laws ,   regula t ions   and   p lans ,  a re  making   major   na tura l  
r e s o u r c e  and l and  use  management dec i s ions  wi thou t  accu ra t e  and  adequa te  
i n f o r m a t i o n .   U t i l i z a t i o n   o f   r e m o t e   s e n s i n g   t e c h n o l o g y  may prove  a v a l u a b l e  
t o o l  t o  t h o s e  r e s p o n s i b l e  f o r  m a k i n g  s u c h  d e c i s i o n s .  
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Accordingly,  remote sensing technology must  be designed and presented 
t o  a d d r e s s  s p e c i f i c  n e e d s  o f  a n  i n t e r e s t  g r o u p .  
Alt .ernat ive,  " Approaches . . - . t o  . Remote . Sens ing   Technology  Transfer  
Approaches t o  t r a n s f e r r i n g  r e m o t e  s e n s i n g  t e c h n o l o g y  are probably  as 
v a r i e d ,  a n d ,  i n  some cases, as e x c i t i n g  as t h e  t e c h n o l o g y  p o t e n t i a l  
i t s e l f .  From a n a t i o n a l   a n d   r e g i o n a l   s t a n d p o i n t ,   t h e   s t r e n g t h   o f  
r e m o t e  s e n s i n g  a p p l i c a t i o n  i s  n o  s t r o n g e r  t h a n  i t ' s  weakes t  u se r .  
C e r t a i n l y  i t  i s  easier t o  work  wi th  o rgan iza t ions  who are  r e c e p t i v e  t o  
t h e   t e c h n o l o g y   t h a n   t h o s e  who are n o t .   O r g a n i z a t i o n s   r e s p o n s i b l e   f o r  
t echno logy  t r ans fe r ,  however ,  mus t  keep  in  mind t h a t  a m a j o r  l a g  i n  ap- 
p l i c a t i o n  b e t w e e n  s ta tes  o r  r e g i o n s  c a n  l e a d  t o  p r o b l e m s  s h o u l d  t h a t  
s t a t e  o r  r e g i o n  make t h e  d e c i s i o n  t o  i m p l e m e n t  r e m o t e  s e n s i n g  l o n g  a f t e r  
o t h e r  s ta tes  have  done so .  To a v o i d ,   o r  a t  l e a s t  l e s s e n  t h e  p o s s i b i l i t y  
of a m a j o r  l o c a l  t e c h n o l o g y  l a g ,  a l t e r n a t i v e s  s h o u l d  b e  c o n s i d e r e d  t h a t  
w i l l  r e a l i z e  v a r i o u s  l e v e l s  o f  a p p l i c a t i o n  n a t i o n w i d e .  
The approaches I w i l l  b r i e f l y  d i s c u s s  are  n o t  r e v o l u t i o n a r y  o r  a l l  in -  
c lus ive .   None the le s s ,   based  on my e x p e r i e n c e ,  some a re   wor thy   o f  con- 
s i d e r a t i o n .  
~ E v a l u a t i o n  - . - . . . . . . . - of . . . t h e  - - Power S t r u c t u r e  
A t  t h e  s t a t e  l e v e l ,  b a s i c  r e c o g n i t i o n  of  remote  sensing  needs  and  imple- 
menta t ion  may come from 3 s o u r c e s ;  a g o v e r n o r ,  t h e  l e g i s l a t u r e  o r  a n  
agency  head. I t  is u n l i k e l y  a l l  t h r e e  w i l l  b e   e q u a l l y   e n t h u s i a s t i c   o r  
e q u a l l y   u n i n t e r e s t e d ,   b u t   h e y   s h o u l d   b e   i n i t i a l l y   c o n s u l t e d .   T h e n ,   i f  
a pa r t i cu la r  agency  appea r s  t o  be  in t e re s t ed  and  capab le  o f  imp lemen t ing  
a r emote  sens ing  e f fo r t ,  a s s i s t ance  and  encouragemen t  shou ld  be  d i r ec t ed  
toward   tha t   agency .  Yet t h e   n o n - p a r t i c i p a n t s   s h o u l d   n o t   b e   i g n o r e d .  
I n d i v i d u a l s  i n  n o n - p a r t i c i p a t i n g  g r o u p s  i n t e r e s t e d  i n  r e m o t e  s e n s i n g  
s h o u l d   b e   i n c l u d e d   a s  much as p o s s i b l e  i n  t h e  o v e r a l l  e f f o r t .  I n t e r e s t e d  
peop le  f rom any  o rgan iza t ion  can  be  e f f ec t ive  ove r  t i m e  i n  b r o a d e n i n g  
t h e   s c o p e   o f   r e m o t e   s e n s i n g   t e c h n o l o g y   i n t o   t h e i r   o r g a n i z a t i o n s .   I n  
summary, bo th  agenc ie s  and  key  ind iv idua l s  w i th in  those  agenc ie s  shou ld  
be  involved  as a mechanism f o r  t r a n s f e r r i n g  r e m o t e  s e n s i n g  t e c h n o l o g y .  
D-es-ign. of_ .the. Remote "_ ___ Sensing  Program 
We know i t  i s  easier  t o  d e v e l o p  a packaged  program than  cus tom ta i lor  a 
program t o  a s p e c i f i c   s i t u a t i o n .   I n  Wyoming, packaged   approaches   to  
t r a n s f e r r i n g  r e m o t e  s e n s i n g  t e c h n o l o g y  h a s  n o t  b e e n  e f f e c t i v e  i n  t h e  
d isseminat ion  and  acceptance  of  remote  sens ing  as a management t o o l .  
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I t  must  be  recognized  tha t  agencies  wi th in  government  have  vary ing  
c a p a b i l i t i e s  t o  i n t e g r a t e  r e m o t e  s e n s i n g  t e c h n o l o g y  i n t o  t h e i r  o p e r a -  
t i o n .   P r o g r a m ' s   t h a t  do n o t   o f f e r   o p p o r t u n i t i e s   t o   i m p l e m e n t   r e m o t e  
s e n s i n g  e f f o r t s  t h r o u g h  a series of s t e p s  a n d  a t  a ra te  determined by 
t h e  u s e r  w i l l  b e  r e j e c t e d  b e c a u s e  o f  p e r c e i v e d  i n f l e x i b i l i t y  by t h e  
user .   For   example,  LANDSAT t e c h n o l o g y   e v o l v e d   r a p i d l y   t o   t h e   c u r r e n t  
u s e  of compute r s   i n   image   i n t e rp re t a t ion   and   man ipu la t ion .   V i sua l  
i n t e r p r e t a t i o n  u s e a g e  of LANDSAT as a mid - s t ep  in  r emote  sens ing  app l i ca -  
t i o n  h a s  b e e n  l a r g e l y  i g n o r e d  by t h o s e  i n v o l v e d  i n  t h e  t e c h n o l o g y .  
More c o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  t h i s  area. 
P r i v a t e  O r g a n i z a t i o n s  
I n v o l v e m e n t  o f  p r i v a t e  o r g a n i z a t i o n s ,  many  who are v i t a l l y  i n t e r e s t e d  
a n d  i n v o l v e d  i n  n a t u r a l  r e s o u r c e  a n d  l a n d  u s e  p l a n n i n g ,  s h o u l d  b e  con- 
s i d e r e d  as condu i t s   o f   r emote   s ens ing   i n fo rma t ion .   Organ iza t ions ,   such  
as the League of  Women V o t e r s ,  p l u s  s t a t e  a n d  n a t i o n a l  a g r i c u l t u r a l  
o r g a n i z a t i o n s ,  may s e r v e  a s  p o w e r f u l  m e s s e n g e r s  t o  t h e i r  r e p r e s e n t a t i v e  
governments  and  could b e  q u i t e  e f f e c t i v e  i n  i n f l u e n c i n g  f a v o r a b l e  de- 
c i s ions  on  the  implementa t ion  of  remote  sens ing .  
I n  c l o s i n g ,  I w i l l  s a y  t h a t  t h e  p o t e n t i a l  o f  r e m o t e  s e n s i n g  i s  e x c i t i n g  
and  cha l l eng ing  and  w i l l  p o s s i b l y  s u r p a s s  e v e n  t h e  e x p e c t a t i o n s  o f  i n -  
d i v i d u a l s  c u r r e n t l y  i n  t h e  f o r e f r o n t  of t h i s  s c i e n c e ' s  r e s e a r c h  a n d  
development. We m u s t   n o t   l o s e   s i g h t ,   h o w e v e r ,   o f   t h e   c h a l l e n g e   t o  
a p p l y  t h i s  t e c h n o l o g y  f o r  s o l v i n g  e v e r  i n c r e a s i n g  n a t u r a l  r e s o u r c e  
problems  faced  by  our   communit ies   and s ta tes .  T h i s   t r a n s f e r   d o e s   n o t  
i n v o l v e  e l e c t r o n i c s  a n d  o p t i c s  - i t  involves  communication  and  coopera- 
t ion   be tween  people ,  a l l  w i t h   d i f f e r e n t   i d e a l s   a n d   g o a l s .  To a p p l y  
remote  sens ing  technology a t  a l l  l e v e l s  o f  n a t u r a l  r e s o u r c e s  p l a n n i n g  
and  management i s  a c h a l l e n g e  t h a t  will i n d e e d  r e q u i r e  new approaches.  
1- 18 
USE OF LANDSAT DATA I N  SPOKANE COUNTY - WASHINGTON 
John  Nunnery  (Spokane  County  Planning  Department) 
Recogn i t ion  o f  t he  need  fo r  and  invo lvemen t  o f  l oca l  gove rnmen t  pa r t i c i -  
pa t ion  wi th  the  S ta te  of  Washington ' s  "Technology Transfer  Program" to  
develop a s t a t e  c a p a b i l i t y  t o  p r o c e s s  a n d  u t i l i z e  L a n d s a t  d a t a  i s  a 
pr imary  necessi ty .   Spokane  County is on ly   one   agency   dea l ing   w i th   p l an -  
n i n g  a c t i v i t i e s  t h a t  i n c o r p o r a t e  u s e  o f  r e m o t e  s e n s i n g  d a t a  i n  c o n j u n c -  
t i o n  w i t h  a n  o v e r a l l  s t a t e w i d e  p r o g r a m .  
Land u s e   p l a n n i n g ,   l a k e   e n t r o p h i c a t i o n ,   c e n s u s   a p p l i c a t i o n s ,   e n v i r o n -  
men ta l  impac t  and  o the r s  ra te  h i g h  on t h e  1.ist o f  s p e c i f i c  a p p l i c a t i o n s  
f o r  L a n d s a t  d a t a  u s e .  
To i d e n t i f y  t h e  c o r r e l a t i o n  h e r e ,  some background d a t a  on  Spokane  County 
i s  i n  o r d e r .  
Spokane  County is on   Wash ing ton ' s   ea s t e rn   bo rde r   ad j acen t   t o   Idaho .   The  
36 mile east/west by 5 4 )  m i l e  no r th / sou th  a rea ,  compr i se  1 ,763  squa re  
miles wi th  topography ranging  f rom the  Cascade  Mounta ins  in  the  west, 
p l a i n s  a n d  p r a i r i e s  i n  t h e  c e n t e r ,  t o  t h e  f o o t h i l l s  a n d  Rocky Mountains 
of t h e  east .  Sur face   cha rac t e r   geo logy   has   been   de t e rmined   by   vo lcan ic  
Basalt Lava   f l ows   and   t he   g rea t   f l ood   du r ing   t he  i c e  age.  SpokaneIRath- 
drum P r a i r i e  A q u i f e r  i s  l o c a t e d  i n  t h e  g l a c i a l  d e p o s i t - f i l l e d  S p o k a n e  
Val ley running East/West a c r o s s  h a l f  o f  t h e  v a l l e y .  
E c o n o m i c a l l y ,  s e r v i c e  i n d u s t r i e s  c o m p r i s e  t h e  l a r g e s t  s t a b l e  e l e m e n t  o f  
t h e   c o u n t i e s  320,000 people .  Land u s e  i s  pr imar i ly   wheat   fa rming ,   t imber ,  
grazing and mining.  
Po l i t i ca l ly ,  Spokane  Coun ty  has  many s o l i d  c i t i z e n s  o f  c o n s e r v a t i v e  i n -  
terest .  W h i l e   t h e y   r e c o g n i z e   t h e   n e e d   f o r   f r e e   e n t e r p r i s e ,   t h e   n o r t h -  
west 's  i n h e r e n t  a e s t h e t i c  l i f e s t y l e  b r i n g s  rea l  conce rn  fo r  l evy  o f  t axes  
and  the  use  o f  t ha t  r evenue .  
S e v e r a l  f a c t o r s  c o n t r i b u t e  t o  f u t u r e  p l a n n i n g  o f  L a n d s a t  u s e s  a n d  t h e  
c o n t i n u e d   p a r t i c i p a t i o n   o f   l o c a l   g o v e r n m e n t   s u p p o r t .   F i r s t ,  money is n o t  
a lways   readi ly   abundant .   Second,   ava i lab i l i ty   o f   government   l eadersh ip  
t o  c o n t i n u e  p r o g r a m  d i r e c t i o n  a n d  t h i r d ,  e d u c a t i o n  of t h e  p u b l i c  a n d  
l e g i s l a t o r s  i s  e s s e n t i a l  t o  g a r n e r  s u p p o r t  a n d  f u n d i n g .  
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F u t u r e  p l a n n i n g  a c t i v i t i e s  for  Spokane County concern water f a c i l i t i e s ,  
waste water, a q u i f e r   r e s o u r c e s .   C u r r e n t   u s e s  of L a n d s a t   d a t a   f o r  
p r o j e c t s   i n c l u d e :   c o u n t y w i d e   l a n d   c o v e r   f o r  a Comprehensive  Land Use 
P lan ,  e s t ab l i shmen t  o f  a d a t a  b a s e  t o  meet a 1976 Environmental  Ordnance 
a n d  f o r  S p o k a n e  I n t e r n a t i o n a l  A i r p o r t  p l a n n i n g .  
To da t e ,  work  has  been  iden t i f i ed  by  203  base  classes a g g r e g a t e d  i n t o  a 
20 c l a s s i f i c a t i o n  scheme i n  4 d i s c i p l i n e s :   a g r i c u l t u r e ,   t i m b e r ,   r a n g e  
and urban. 
Var ious  output  products  are used i n  p l a n n i n g  a p p l i c a t i o n s  s u c h  as ,  p u b l i c  
h e a r i n g s ,  z o n i n g ,  s u b d i v i s i o n  p l a n n i n g  a n d  p u b l i c  a n d  l e g i s l a t i v e  e d u c a -  
t i o n .  
I n  summary, Spokane County has been involved in a 3 y e a r  e f f o r t  u s i n g  
Landsa t   da ta   and  i s  c l o s e  t o  a n  o p e r a t i o n a l  s y s t e m .  L i k e  NASA and PNRC, 
''time" is needed  to   promote  the  "Technology  Transfer   Program".  A s  a 
loca l  government ,  w e  need " t i m e 1 '  t o  o r i e n t  a n d  t r a i n  t h e  p u b l i c  a n d  
p o l i t i c i a n s  i n  L a n d s a t  d a t a  u s e  t o  make t h i s  p r o g r a m  a con t inued  success .  
In  e f f ec t ,  Spokane  Coun ty  cou ld  lo se  wha t  w e  c a l l  the  "Landsa t  Battle" 
i f  w e  are  n o t  g i v e n  t h e  n e c e s s a r y  h e l p  a n d  t i m e  t o  comple t e  an  ope ra -  
t i o n a l  and  understood  system. 
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TACOMA'S USES OF LANDSAT DATA - WASHINGTON 
Nancy Grabinski-Young  (Urban  Planner - Tacoma Planning  Department 
Tacoma,  Washington) 
The City of  Tacoma's  Planning Department  used or  a t tempted to  use 
Landsa t  da t a  p roduc t s  as f o l l o w s :  
. . _ _  Vege-tated . Area I d e n t i f i c a t i o n  , . . - C l a s s i f i c a t i o n  & Measurement 
L a n d s a t   l i n e p r i n t e r  maps provided   the   P lanning   Depar tment   wi th  
v e g e t a t i o n   d a t a   u n a v a i l a b l e   f r o m   a n y   o t h e r   s o u r c e .   S p e c i f i c a l l y ,  
t h e  L a n d s a t  v e g e t a t i o n  d a t a  w a s  coded i n t o  a g r i d  c e l l  format  
f o r  i n p u t  i n t o  a GIMS system (Geographic  Information Management 
Sys tem) .   This   sys tem  in te r re la tes   var ious   1ayer . s   o f   computer  
coded  da ta  such  a s  vege ta t ion ,  t opography ,  popu la t ion  and  l and  
use.  
The  second area w h e r e  t h i s  t y p e  o f  d a t a  w a s  used involved an 
Environmental  Impact  Statement  for  a spa r se ly  popu la t ed  a rea  o f  
t he   c i ty .   Landsa t   p rov ided   t he   a r eas   on ly   vege ta t ion   da t a   wh ich  
o therwise  would  have  to  be  ga thered  by  a c o s t l y  f i e l d  c h e c k .  
DeveloEment. ~- .. * . - I n t e n s i t y A r e a  -.._ ~" D e l i n e a t i o n  - & Measurement 
0 The Planning  Department is  developing a fu ture   deve lopment  map 
of t h e   c i t y   t o   d i r e c t   f u t u r e   g r o w t h .   I n s t e a d   o f   l i m i t i n g   f u t u r e  
, d e v e l o p m e n t  t o  s p e c i f i c  a l l o w e d  l a n d  u s e s ,  t h e  c i t y  a d o p t e d  a 
po l i cy   t o   a l l ow  a reas   o f   deve lopmen t   i n t ens i ty .   Deve lopmen t   i n -  
t e n s i t y  of  a p r o j e c t  i s  b a s i c a l l y  d e t e r m i n e d  by s i z e ,  s c a l e ,  
n u i s a n c e   l e v e l ,   o p e n   s p a c e   a n d   t r a f f i c   g e n e r a t i o n .   L a n d s a t  was 
used by the Pianning Department  to  provide a check  on  the  present  
c o n t e n t s   o f   e a c h   i n t e n s i t y   a r e a .   I n t e n s i t y   b o u n d a r i e s  were 
over layed  wi th  the  Landsa t  image  and  the  resu l tan t  image  proved  
t h a t  t h e  i n t e n s i t y  areas were c o n s i s t e n t  w i t h  t h e  p r e s e n t  l a n d  
cover  of t h e  a r e a .  
Special - I- Districts " - "_ . --Cp_nt.ent I d e n t i f i , c a t i o n  .- & Measurement 
0 A number  of spec ia l  d i s t r i c t s   s u c h  as p o l i c e   r e p o r t i n g   d i s t r i c t s ,  
h e a l t h  d i s t r i c t s ,  p l a n n i n g  a r e a s ,  l e g i s l a t i v e  d i s t r i c t s ,  c e n s u s  
a.reas and zip code areas were o r i g i n a l l y  d i g i t i z e d  t o  d e m o n s t r a t e  
J P L ' s  I B I S  ( Image   Based   Informat ion   Sys tem) .   This   sys tem  in te r -  
relates d i f f e ren t  boundar i e s  fo r  compar i son  and  summar iza t ion .  
But as a b o n u s ,  t h e s e  d i s t r i c t s  were r e g i s t e r e d  t o  t h e  L a n d s a t  
image and summaries of Landsat data were obtained by each of  
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t h e s e   d i s t r i c t s .  Due t o   L a n d s a t ’ s   p r e s e n t   r e s o l u t i o n ,   t h e s e  
summaries  only provided a g e n e r a l  i d e a  o f  e a c h  d i s t r i c t ’ s  l a n d  
u s e l l a n d   c o v e r .  I t  provided   however ,   l and   use   in format ion   by  
d i s t r i c t s  t h a t  were n e v e r  a v a i l a b l e  b e f o r e  f o r  e x a m p l e ,  l a n d  
use  by  geo log ica l  areas. 
V i c i n i t v  DeveloDment M a D  
0 Many c o m m i t t e e s   a n d   o r g a n i z a t i o n s   u t i l i z e d   L a n d s a t  Dicomed 
p r o d u c t s   t o   r e p r e s e n t   t h e  c i t y ’ s  general   urban  form.  The  image 
provided  a g e n e r a l  l a n d  u s e l l a n d  c o v e r  map o f  t h e  c i t y  a n d  i t s  
su r round ing  areas. I t  f i l l e d  a u s e   t h a t   c a n n o t   b e   a c h i e v e d   w i t h  
manua l ly   c r ea t ed   l and   u se  maps n o r  ae r i a l  photography. Classi- 
f i ed  images  shou ld  no t  be  unde r ra t ed  as a u n i q u e  t o o l  i n  them- 
s e l v e s .  
R a i n f a l l  Runoff Tabulations 
0 Our P u b l i c  Works Depar tment   a t tempted   to   use   acreages   o f   Landsa t  
classes t o  p r e d i c t  t h e  amount  of r a i n f a l l  t h a t  would  run  off  
i n t o   e a c h   d r a i n a g e   b a s i n .   T h i s  w a s  t o   b e   a c c o m p l i s h e d  by look ing  
a t  e a c h  c l a s s i f i c a t i o n  a n d  d e t e r m i n i n g  t h e  amount  of  runoff  pro- 
d u c e d  a n d  t h e n  c a l c u l a t i n g  t o t a l  r u n o f f  f o r  e a c h  d r a i n a g e  b a s i n .  
T h i s  p r o j e c t  was no t  comple t ed  bu t  i t  is mentioned as a n  i d e a  t o  
o t h e r s .  
ANTICIPATED USES 
LUMIS Disp lay  of  Landsa t  Data 
0 Tacoma received  f rom J P L  t h e i r  Land Use Management In fo rma t ion  
System (LUMIS) which, among o t h e r  t h i n g s ,  c a n  d i s p l a y  L a n d s a t  
d a t a   b y   C e n s u s   T r a c t s .   P r e s e n t l y ,  w e  are  t r a n s f e r r i n g  LUMIS t o  
o u r   c i t y ’ s   c o m p u t e r ,   a n  IBM 370-153. A t  t h i s  time w e  have   no t  
s een  Landsa t  da t a  d i sp l ayed  on  LUMIS b u t  w e  a n t i c i p a t e  t h e  
p r o j e c t s  c o m p l e t i o n  w i t h i n  t h e  n e x t  y e a r .  
Change De tec t ion  
I f   c h a n g e   d e t e c t i o n   c a n   b e   s u c c e s s f u l l y   d e m o n s t r a t e d   f o r  Tacoma, 
w e  e n v i s i o n  a number  of  uses f o r  maps  and t a b u l a t i o n s  o f  t h i s  
d a t a .  G e n e r a l l y ,  t h e  d a t a  i s  n o t  as d e t a i l e d  as w e  wou ld   p re fe r ,  
b u t  i t  g i v e s  u s  a n  estimate of where and how  much land  use  change  
i s  t ak ing   p l ace .   Thus ,  i t  a l l o w s   u s   t o   c o n c e n t r a t e   o u r   d e t a i l e d  
s t u d y  t o  t h e s e  areas. 
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. Geogr-aphic "- ~~ - ~ -  Base  System & Landsat Data 
a Tacoma is developing  a  computerized  GBs and views  Landsat  data 
as  one of this system's many  structures. 
CONCLUSION 
Tacoma  solved  data  problems by utilizing  Landsat data. We  feel that as 
technology associated  with  Landsat  improves,  we  will  discover  more  data 
applications. 
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CLASSIFICATION OF NATURAL VEGETATION I N  CENTRAL 
Ronald H. Smith  (Arizona Game & Fish  Department  
ARIZONA USING LANDSAT IMAGERY 
Phoeniz ,   Arizona)  
A c e n t r a l  A r i z o n a  s i t e  compr is ing  rugged  mounta in  and  deser t  t e r ra in  w a s  
s e l e c t e d  as a n  area o n  w h i c h  t o  e v a l u a t e  u s e  o f  L a n d s a t  m u l t i s p e c t r a l  
i m a g e r y  f o r  c l a s s i f i c a t i o n  o f  n a t u r a l  v e g e t a t i o n  i n  A r i z o n a .  T h e  u l t i -  
mate o b j e c t i v e  is t o  u s e  L a n d s a t  MSS d a t a  t o  map l a r g e  areas o f  p r i n c i -  
p a l l y  b i g  game h a b i t a t  a n d  d e t e c t  l o n g  term c h a n g e s   i n   h a b i t a t .  A r i -  
z o n a ' s  Game  & Fish Department  is c o o p e r a t i n g  w i t h  t h e  I n f o r m a t i o n  Re- 
s o u r c e s  D i v i s i o n  o f  t h e  S c a t e  Land  Department  and NASA i n  t h i s  t r a i n i n g  
a n d  p r o d u c t  e v a l u a t i o n  e x e r c i s e .  
Three Bar W i l d l i f e  Area, as w e l l  as cont iguous  areas t o  t h e  n o r t h  a n d  
west, make  up the   approx ima te ly  120 s q u a r e  m i l e  t e s t  s i te .  T h i s  area 
l i e s  about  60 a i r l i n e  miles east o f  Phoen ix  and  rough ly  pa ra l l e l s  t he  
nor th-south   o r ien ta t ion   of   the   Mazatza l   Mounta ins .  I t  was chosen  because 
o f  t h e  b a c k g r o u n d  o f  i n t e n s i v e  w i l d l i f e  s t u d i e s  b e i n g  c o n d u c t e d  t h e r e  
and because of t h e  d e t a i l e d  v e g e t a t i o n  c l a s s i f i c a t i o n  b e i n g  c o m p l e t e d  
concur ren t ly  by  the  Un ive r s i ty  o f  Ar i zona  unde r  con t r ac t  w i th  the  G a m e  
& F i s h   D e p a r t m e n t .   T h i s   l a t t e r   c l a s s i f i c a t i o n   b a s e d   m a i n l y   o n   t h e   p h o t o -  
i n t e r p r e t a t i o n  of C I R ,  p l u s  a n  e x t e n s i v e  k n o w l e d g e  o f  t h e  area, is  pro- 
v i d i n g  G a m e  & F i s h  p e r s o n n e l  w i t h  a s o l i d  i n f o r m a t i o n  b a s e  t h e y  c a n  u s e  
t o  j u d g e  f i n a l  L a n d s a t  c l a s s i f i c a t i o n .  
Test s i t e  topography is  r o u g h   a n d   v e g e t a t i o n   v a r i e d .   E l e v a t i o n s   r a n g e  
from about 2500 f e e t  a t  Apache  Lake t o  7650 atop Four  Peaks,  which domi- 
n a t e s  t h e  h o r i z o n  east of  Phoenix.  The area i s  g e n e r a l l y   s e m i - a r i d   w i t h  
a d i s t i n c t   m o i s t u r e   g r a d i e n t   w i t h   e l e v a t i o n .   T h e r e  i s  g r e a t  d i v e r s i t y  
in  vege ta t ion  compos i t ion  mak ing  i t  a good tes t  area for  Landsa t  imagery .  
I n t e r i o r  C h a p a r r a l  c o v e r s  a b o u t  o n e  t h i r d  o f  t h e  area compris ing 20-30 
shrub  species. These a re  b r o a d - l e a f e d   e v e r g r e e n s   q u i t e   s i m i l a r   i n   f o r m  
t o  t h e  c o a s t a l  c h a p a r r a l .  They a r e   g e n e r a l l y   d e e p   r o o t e d   a n d   s p r o u t  
v i g o r o u s l y  a f t e r  f i r e .  
Mixed dese r t  vege ta t ion ,  ma in ly  pa love rde -cac t i  t ype ,  occupy ing  abou t  
60 % of  the  a rea  and  i s  made up of cac t i ,  deep  roo ted  trees, t h o r n  s h r u b s  
and  g ras s .  
R i p a r i a n  g a l l e r y  f o r e s t s ,  w o o d l a n d s  a n d  c o n i f e r o u s  f o r e s t s  c o m p r i s e  t h e  
rest of t h e  area. 
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We v i s i t e d  a b o u t  80 f i e l d  t r a i n i n g  sites i n c l u d i n g  2 2  v e g e t a t i o n  classes. 
A t  least 3-4 sites were s e l e c t e d  f o r  e a c h  v e g e t a t i o n  t y p e .  The areas 
v e g e t a t i v e  d i v e r s i t y  a n d  many d i s c o n t i n u i t i e s  made i t  d i f f i c u l t  t o  f i n d  
l a r g e  homogeneous b l o c k s  o f  40 acres o r  l a r g e r .  T h e s e  sites were out-  
l i n e d  o n  m y l a r  o v e r l a y s  f o r  o r t h o p h o t o  q u a d s  a t  a scale of  1:24,000. 
The f i r s t  computer  output  w a s  i n  the form of a s y m b o l i c  l i n e  p r i n t e r  map 
c o n s i s t i n g  o f  47 c l u s t e r s .  T h i s  c l u s t e r i n g  p r o c e s s  w a s  b a s e d  f i r s t  o n  
an u n s u p e r v i s e d  c l a s s i f i c a t i o n  o f  a l l  p i x e l s  w i t h i n  tes t  s i t e  area. 
S t a t i s t i c s  f o r  t h e  s u p e r v i s e d  c l a s s i f i c a t i o n  were then  merged  wi th  the  
u n s u p e r v i s e d .   I n   e f f e c t ,   t h e   s u p e r v i s e d   c l a s s i f i c a t i o n ’ s  4 dimens iona l  
c l u s t e r s  were ove r l a id   on   t he   unsupe rv i sed .  Where a c o n f l i c t  b e t w e e n  
t h e  two e x i s t e d ,  s u p e r v i s e d  c l a s s i f i c a t i o n  w a s  s e l e c t e d .  
Concen t r a t ion  e l l i p s e s  were p l o t t e d  two d i m e n s i o n a l l y  f o r  Bands 5 and 6 
and  Bands 4 and 7. P e r f o r m a n c e   o f   t h e   c l u s t e r i n g   a l g o r i t h m   c a n   b e   s e e n  
f r o m  t h e  g r a p h i c a l  o v e r l a y  o f  m a j o r  v e g e t a t i v e  classes o n  t h e  two  dimen- 
s i o n a l  e l l i p s e  p l o t s .  C l a s s i f i c a t i o n  worked b e t t e r  i n  4 dimens iona l  
s p a c e  t h a n  i t  d i d  i n  two. 
I n  p r e p a r a t i o n  f o r  a f i e l d  t r i p  t o  t h e  test s i t e ,  g r o u p s  o f  l i k e  c l a s s e d  
p i x e l s  were o u t l i n e d  o n  t h e  o r i g i n a l  47 c l u s t e r  LP map. These small 
area o u t l i n e s  were t r a n s c r i b e d  t o  o r t h o p h o t o  and  topographic  quads.  
R e g i s t r a t i o n  o f  LP maps and top0 maps w a s  accomplished by using recog-  
n i z a b l e   f e a t u r e s   s u c h  as l a k e   s h o r e s  and t r a i n i n g  si tes.  S e t s   o f  LP, 
or thophoto  and  top0 maps were t a k e n  t o  t h e  f i e l d .  We a t t e m p t e d  t o  v e r i f y  
c l a s s i f i c a t i o n  by  pinpricking  through  f rom LP t o   t o p 0  map. I t  became 
o b v i o u s  v e r y  q u i c k l y  t h a t  r e g i s t r a t i o n  o f  t h e  map sets posed a problem. 
Because  o f  t he  p rec ip i tous  t e r r a in  o f  Three  Bar, t h e r e  a re  many d i s c o n t i -  
n u i t i e s   i n   t h e   v e g e t a t i o n   ( n o r t h / s o u t h   a s p e c t s ,  stream c h a n n e l s ) .  A s  a 
r e s u l t ,  areas o f  l i k e  c l a s s e d  p i x e l s  w h i c h  w e  c h o s e  t o  i n s p e c t  i n  t h e  
f i e l d  were r e l a t i v e l y  small ( less than  25 p i x e l s ) ,  a n d  p r e c i s e  r e g i s t r a -  
t i o n  o f  p i x e l  d a t a  o n t o  maps w a s  p a r t i c u l a r l y  i m p o r t a n t  t o  e n a b l e  l o c a -  
t i n g  them i n  t h e  f i e l d .  L a c k i n g  p r e c i s e  r e g i s t r a t i o n ,  w e  were unsure  of  
t h e  c l a s s i f i c a t i o n  w e  g a v e  t o  some small  p ixe l   g roups .   Because   o f   ou r  
d i s s a t i s f a c t i o n  w i t h  r e g i s t r a t i o n ,  w e  w i l l  make a n o t h e r  f i e l d  t r i p  i n  
November t o  t h e  t e s t  s i te .  We h o p e  t o  u s e  g r a y  scale  maps t o  assist i n  
the   p rocess   o f   f i nd ing   spec i f i c   p ixe l   g roups   on   t he   g round .   Gray  scale 
maps ,  based  on  o r ig ina l  Landsa t  da t a ,  are  more r e f l e c t i v e  of  topographic  
f e a t u r e s .  They c a n  a l s o  b e  m a t c h e d  p i x e l  f o r  p i x e l ,  w i t h  t h e  LP maps 
and o f f e r  a way t o  b r i d g e  t h e  r e g i s t r a t i o n  g a p  b e t w e e n  LP  map and ortho- 
photo.  
LP c l a s s i f i c a t i o n  map performance is d i f f i c u l t  t o  j u d g e  a t  t h i s  s t a g e .  
C l a s s i f i c a t i o n  o f  t h e  d e n s e  c h a p a r r a l  a n d  f o r e s t e d  areas w a s  g e n e r a l l y  
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good .   The   p rocess   d id   no t   de l inea te   t he   s ing le   mos t   impor t an t   vege ta t ion  
t y p e  on t h e  area - t h e  r i p a r i a n  g a l l e r y  f o r e s t s .  T h e s e  l i n e a r  f e a t u r e s  
are i m p o r t a n t  t o  w i l d l i f e  o u t  o f  p r o p o r t i o n  t o  t h e  small r e l a t i v e  area 
they occupy. 
. .. . .. 
1-26 
F STATE TASK  FORCE CONCEPTS 
PANEL CHAIRPERSON (Chairman - PNW T e c h n o l o g y  T r a n s f e r  T a s k  Force 
Wallace E. H e d r i c k  R e s o u r c e s   N o r t h w e s t ,  Inc.  
B o i s e ,  Idaho) 
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ALASKA LAND MANAGERS TASK FORCE 
J. Anderson   (Chief   Coordina tor /P lanner  - Department  of 
Na tu ra l  Resources  
Anchorage,  Alaska) 
The s t a t e  h a s  a l r e a d y  r e c o g n i z e d  r e m o t e  s e n s i n g ' s  e s s e n t i a l  r o l e  i n  
meet ing i t s  m a n d a t e d  r e q u i r e m e n t s  i n  c r e a t i n g  a n  i n s t i t u t i o n a l  m e c h a n i s m  
f o r  t e c h n o l o g y  t r a n s f e r  a n d  i n  a d d i t i o n ,  o p e r a t i o n a l  c a p a b i l i t i e s  d e v e l o p -  
ment .   Alaska 's  Land  Managers   Cooperat ive  Task  Force,   es tabl ished  by 
memorandum of  agreement  be tween the  Governor  of  Alaska ,  the  Secre ta r ies  
o f  I n t e r i o r  h A g r i c u l t u r e  a n d  t h e  A l a s k a  F e d e r a t i o n  o f  N a t i v e s ,  p r o v i d e s  
a v e h i c l e  f o r  c o o p e r a t i v e  e f f o r t s  a t  s o l v i n g  A l a s k a ' s  l a n d  p l a n n i n g  
problems. I t  i n h e r i t s  a t r a d i t i o n   o f   F e d e r a l - S t a t e   c o o p e r a t i o n   f o s t e r e d  
b y  t h e  i n t e r i m  F e d e r a l - S t a t e  Land Use Planning Commission for  Alaska.  
This Commission w a s  e s t a b l i s h e d  by Congress as a p a r t  o f  t h e  A l a s k a  
Native Claims Set t lement   Act  of 1971. I t  t e r m i n a t e d   o p e r a t i o n   t h i s  
summer. 
A l a s k a ' s  Land Managers Cooperative Task Force agreed t o  promote coordi-  
na t ed  l and  p l ann ing  and  coope ra t ive  r e source  management i n  t h e  s t a t e .  
O b j e c t i v e s  of A l a s k a ' s  Land Managers Cooperative Task Force are:  
To i d e n t i f y  g e n e r a l  c o n c e r n s  d e s e r v i n g  c o o p e r a t i v e  e f f o r t s  
a n d  p r i n c i p l e s  f o r  d e v e l o p i n g  s p e c i f i c  c o o p e r a t i v e  a g r e e m e n t s .  
To i d e n t i f y  s p e c i f i c  g e o g r a p h i c  areas r e q u i r i n g  e a r l y  c o o p e r a -  
t ive planning and management .  
To i n i t i a t e  a n d  f a c i l i t a t e  d e v e l o p m e n t  o f  s p e c i f i c  c o o p e r a t i v e  
ag reemen t s  and  p ro jec t s .  
To i d e n t i f y  g r o u p s  a n d  a g e n c i e s  w i t h  p l a n n i n g  a u t h o r i t i e s  o r  
r e s o u r c e s  t h a t  c a n  a i d  t h e  l a n d  m a n a g e r s  a n d  t o  i n v o l v e  t h e s e  
g r o u p s  a n d  a g e n c i e s  i n  a n  a d v i s o r y  c a p a c i t y  t o  i d e n t i f y  e x i s t i n g  
coope ra t ive  p l ann ing  mechan i sms  and  to  recommend t h e i r  u s e  o r  
m o d i f i c a t i o n .  
To s e r v e  as a f o c a l  p o i n t  f o r  i n v o l v e m e n t  o f  t h e  l a n d  m a n a g e r s  
w i t h  p l a n n i n g  e f f o r t s  of o t h e r  gz'oups. 
An execut ive  commit tee  cons is t ing  of  the  Alaska-based  des ignees  of  the  
S e c r e t a r y  o f  t h e  I n t e r i o r ,  t h e  S e c r e t a r y  o f  Agr i cu l tu re ,  t he  Governor  
o f  A laska  and  P res iden t  o f  t he  Alaska  Fede ra t ion  o f  Na t ives ,  heads  the  
L ' ~ " .  Force.  " - l r  
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The  Task Force's  committee on  Natural  Resource  Information  Management 
(CONRIM)  is a  group of agency  managers  and  technical  specialists  organ- 
ized  to  bring  the  best  available  knowledge  about  data  collection  and 
analysis  techniques  to  bear on identified  problems.  Its  work  includes 
surveys of existing  resource  data  and  a  statewide  data  needs  assessment. 
Alaska's  Remote  Sensing  Task  Force,  established  initially  under  the  Land 
Use  Planning  Commission  and  now  permanentiy  constituted  as  a  subcom- 
mittee  of  CONRIM,  is  charged  with: 
1 
2 
3 
4 
5 
6 
Among 
Advising  the  state  on  appropriate  application of remote  sensing 
technology 
Relating  findings of the  statewide  data  needs  assessment  to 
potential  remote  sensing  applications 
Promoting  information  exchange 
Sponsoring  training  activiyies 
Sponsoring & coordinating  cooperative  demonstrations 
Developing  recommendations  for  the  design  and  implementation 
of  operational  capabilities 
its  activities,  the  Remote  Sensing  Task  Force  sponsored  the  Alaska 
Cooperative  High  Altitude  Aerial  Photography  Program  (supported  jointly 
by ARC and  JSC),  which  as one of  its  key  objectives,  provides an  initial 
set of statewide  surface  data  supporting  a  satellite  remote  sensing 
program. 
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TASK  FORCE  CONCEPTS 
Mary L. Arbogas t   (Task   Force   Coordina tor  - C a l i f o r n i a   I n t e g r a t e d  
Remote Sensing System 
S a c r a m e n t o ,   C a l i f o r n i a )  
C a l i f o r n i a   E n v i r o n m e n t a l  Data Cen te r  . 
In  Janua ry  o f  1979 ,  NASA a n d  t h e  S t a t e  of C a l i f o r n i a  e s t a b l i s h e d  t h e  
C a l i f o r n i a   I n t e g r a t e d  Remote  Sensing  System o r  CIRSS. CIRSS is des igned  
t o  d e m o n s t r a t e  t h e  f e a s i b i l i t y  o f  u s i n g  r e m o t e  s e n s i n g  i n  t h e  d a t a  c o l -  
l e c t i o n  a n d  management a c t i v i t i e s  o f  C a l i f o r n i a ' s  g o v e r n m e n t  a g e n c i e s .  
Funded as a n  ASVT p r o j e c t  t h r o u g h  NASA Ames, CIRSS' key  concept i s  
ve r t i ca l  d a t a  i n t e g r a t i o n  o r  t h e  s h a r i n g  of da t a  f rom one  l eve l  o f  
government  upward o r  downward t o  a n o t h e r  l e v e l  o r  l e v e l s  o f  g o v e r n m e n t .  
T e c h n i c a l  a s p e c t s  o f  CIRSS and i t s  i n d i v i d u a l  p r o j e c t s  w i l l  b e  d i s c u s s e d  
i n  g r e a t e r  d e t a i l  i n  a l a t e r  s e s s i o n .  
CIRSS i s  managed  and  guided  by a Task  Force  un ique  in  i t s  composi t ion.  
I t  w a s  f e l t  t h a t ,  t o  f u l l y  e v a l u a t e  t h e  p r o j e c t ,  a l l  s e c t o r s  i n v o l v e d  
i n  r e m o t e  s e n s i n g  i n  t h e  s t a t e  should   be   involved .   The  CIRSS Task   Force  
c o n s i s t s  o f  2 l o c a l  g o v e r n m e n t  r e p r e s e n t a t i v e s  ( c o u n t y  p l a n n i n g  d i r e c t o r , -  
c o u n t y   s u p e r v i s o r ) ,  2 s t a t e  agency   representa t ives   (Energy   Commiss ion ,  
Department o f  Food & A g r i c u l t u r e ) ,  1 r e g i o n a l  g o v e r n m e n t  r e p r e s e n t a t i v e  
(Assoc ia t ion   of  Bay Area Governments),  1 l e g i s l a t o r  ( C a l i f o r n i a  S ta te  
Assembly),  1 r e p r e s e n t a t i v e  o f  t h e  G o v e r n o r ' s  E n v i r o n m e n t a l  Data Cen te r ,  
2 a c a d e m i c   r e p r e s e n t a t i v e s   ( U n i v e r s i t y   o f   C a l i f o r n i a   s y s t e m ,  s ta te  uni- 
v e r s i t i e s  a n d  c o l l e g e s ) ,  1 NASA r e p r e s e n t a t i v e  a n d  1 p r i v a t e  i n d u s t r y  
r e p r e s e n t a t i v e .   H a v i n g  m e t  4 times t o   d a t e ,   t h e   T a s k   F o r c e   c o n v e n e s  
approximate ly  every  2 months. 
The r e s p o n s i b i l i t i e s  o f  t h e  CIRSS Task Force are:  
E v a l u a t e  a n d  r e v i e w  t h e  d e m o n s t r a t i o n  p r o j e c t s  b a s e d  on a v a i l a b l e  
i n f o r m a t i o n  a n d  s p e c i f i c  e v a l u a t i o n  c r i t e r i a  ( c u r r e n t l y  b e i n g  
d e v e l o p e d ) .   ( P o s s i b l e   r e v i e w   c a t e g o r i e s   f o r   e v a l u a t i o n   i n c l u d e  
t e c h n i c a l  o b j e c t i v e s  a n d  r e v i e w ,  o r g a n i z a t i o n / w o r k  p l a n ,  p r o j e c t  
p rogress ,   communica t ion   and   user   requi rements . )  
May recommend c h a n g e s  i n  t h e  s c o p e  o r  d i r e c t i o n  o f  t h e  d e m o n s t r a -  
t i o n  p r o j e c t s .  
R e s p o n s i b l e  f o r  t h e  c o m m u n i c a t i o n  a s p e c t s  o f  t h e  p r o j e c t  ( s u c h  as 
n e w s l e t t e r  a r t i c l e s ,  mai l ings  f rom  each member t o  t h e  g r o u p s  t h e y  
r e p r e s e n t ,  and f u t u r e  p u b l i c a t i o n s ) .  
Assist i n  t h e  p r e p a r a t i o n  of  follow-on CIRSS w o r k  p l a n s  ( i . e . ,  
1980 - 81) .  
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The Task Force f e l t  t h a t ,  d u e  t o  t h e  vast s i z e  o f  C a l i f o r n i a ' s  p r i v a t e  
r e m o t e  s e n s i n g  i n d u s t r y ,  o n e  r e p r e s e n t a t i v e  was i n s u f f i c i e n t  a n d  t h e r e -  
f o r e  e s t a b l i s h e d  t h e  CIRSS Indus t ry  Adv i so ry  Pane l  t o  work  wi th  the  Task  
Force.   The  panel  is  r e s p o n s i b l e  f o r  e v a l u a t i o n  of i n d i v i d u a l  p r o j e c t s  
f r o m  t h e  p r i v a t e  s e c t o r  p e r s p e c t i v e  a n d  f o r  s e t t i n g  up a communication 
n e t w o r k  w i t h i n  t h e  p r i v a t e  c o m m u n i t y .  T h e i r  f i r s t  p r o j e c t  h a s  b e e n  t h e  
development of a C a l i f o r n i a  r e m o t e  s e n s i n g  p r i v a t e  i n d u s t r y  d i r e c t o r y .  
C o n s t r u c t e d  t o  a l l o w  c o n t i n u o u s  u p d a t i n g ,  t h e  d i r e c t o r y  h a s  b e e n  re- 
v iewed by  the  Task  Force  and ,  fo l lowing  sugges ted  a l te ra t ions ,  w i l l  b e  
pub l i shed  wi th in  the  nex t  f ew months .  
CIRSS h a s  p r o v e n  t o  b e  a un ique  and  in t e re s t ing  expe r i ence  fo r  eve ryone  
involved .  It i s  t h e  f i r s t  s t r o n g  s t e p  in b r i n g i n g  a vast  and   p rev ious ly  
fragmented remote sensing community i n  t h e  State  of C a l i f o r n i a  t o g e t h e r .  
Each Task Force member mus t  b r ing  wi th  them t o  t h e  m a i n  b o d y ,  t h e  p e r -  
s p e c t i v e  of  t h e  g r o u p  t h e y  r e p r e s e n t  w h i l e  s i m u l t a n e o u s l y  r e v i e w i n g  t h e  
p r o j e c t  f r o m  t h e  p e r s p e c t i v e  o f  t h e  g r o u p  as  a whole.  
. 
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. NATURAL RESOURCES, REMOTE SENSING & CARTOGRAPHIC  TASK  FORCE Thomas Dundas (Department of Community A f f a i r s  
Helena,  Montana) 
"Time" is  t h e  k e y  e l e m e n t  t o  t h e  t r a n s f e r  o f  t e c h n o l o g y  w i t h i n  t h e  
states. A f t e r  3 y e a r s  o f  d i l i g e n t  e f f o r t  , w e  are on t h e  v e r g e  of a 
f u l l y  o p e r a t i o n a l  s y s t e m  u s i n g  L a n d s a t  a n d  a n c i l l a r y  d a t a .  
O r g a n i z a t i o n a l l y ,  w e  are  wi th   the   Depar tment   o f  Community A f f a i r s .  Our 
department  however,  is c a l l e d  t h e  R e s e a r c h  & Informat ion  Sys tems Divis -  
i on  because  w e  are the  p r imary  r e sea rch  and  s t a t i s t i c a l  d a t a  g a t h e r i n g  
a n d   a n a l y s e s   g r o u p   f o r   t h e  S t a t e  of  Montana.  Designated as t h e  s t a t e  
d a t a  c e n t e r ,  a l l  economic ,  popula t ion  and  s t a t i s t i c a l  d a t a  i s  c o r r e l a t e d  
and  ana lyzed  for  soc io-economic  t rends .  
H i s t o r i c a l l y ,  w e  began work with the US G e o l o g i c a l  S u r v e y  i n  t h e  e a r l y  
7 0 ' s  u s ing   1 :250 ,000   s ca l e  maps t o  assimilate a raw d a t a   b a s e .   I n f o r -  
m a t i o n   c o n c e r n i n g   p a r k s ,   f o r e s t s ,   t o w n s h i p s ,   l e g a l   d e s c r i p t i o n s   e t c . ,  
were i n c o r p o r a t e d  i n t o  t h e  d a t a  b a s e .  
I n  1 9 7 2  and 1 9 7 3  w e  eva lua ted  en te r ing  manua l  Landsa t  da t a  th rough  
USGS and EROS i n t o   t h e   s y s t e m   b u t  i t  p r o v e d   n o t   f e a s i b l e .  I n  1977,  
NASA provided a w o r k a b l e  a p p r o a c h  t o  c o m b i n i n g  d a t a  m o r e  e f f i c i e n t l y .  
S u b s e q u e n t l y ,  t h e  "Montana  Geodata  System" w a s  formed  and new types  o f  
i n f o r m a t i o n   a d d e d   t o   t h e   d a t a   b a s e .  New i n f o r m a t i o n   i n c l u d e d  water and 
a i r  q u a l i t y  s t a t i s t i c s ,  l a n d  o w n e r s h i p  a n d  s u b s u r f a c e  m i n e r a l  o w n e r s h i p  
r i g h t s .  I n  c o n j u n c t i o n  w i t h  NASA, w e  deve loped   s eve ra l   t ypes   o f  demon- 
s t r a t i o n  p r o j e c t s  a n d  s e l e c t e d  4 f rom the  16 p roposa l s  submi t t ed .  
Others  w i l l  more f u l l y  d e f i n e  t h e s e  d u r i n g  l a t e r  s e s s i o n s .  
Basic problems which the Task Force faces  focus on communicat ions.  
F i r s t ,  d i f f i c u l t i e s  a r i s e  b e c a u s e  d e p a r t m e n t  h e a d s  a r e  p o l i t i c a l  a p -  
p o i n t e e s  who a re  n o t  a l w a y s  c l o s e  t o  t h e  t e c h n o l o g i e s  i n v o l v e d  w i t h  t h e i r  
d e p a r t m e n t .   S e c o n d ,   v e r t i c a l   i n t e g r a t i o n   o f   d e p a r t m e n t s   t h r o u g h   w h i c h  
information  and  communicat ions i s  s u p p o s e d  t o  f l o w ,  o f t e n  i s  l a c k i n g .  
T h i s  g a p  n e e d s  t o  b e  b r i d g e d  t o  f u l l y  i n t e g r a t e  a cycle  of  communicat ions 
d i s s e m i n a t i o n   w i t h   a p p r o p r i a t e   f e e d b a c k .   I n   a d d i t i o n ,   f e d e r a l   a g e n c i e s  
are  n o t  f u l l y  o r g a n i z e d  w h i c h  c o m p l i c a t e s  t h e  c o o r d i n a t i o n  o f  a c t i v i t i e s  
b e t w e e n  s t a t e  a n d  f e d e r a l  a g e n c i e s .  
Regardless  of  some c o m m u n i c a t i o n s  d i f f i c u l t i e s ,  w e  are p l e a s e d  w i t h  
NASA a s s i s t a n c e  a n d  t h e i r  s i n c e r e  h e l p  a n d  s e n s i t i v i t y  t o  o u r  p r o b l e m s .  
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We are b e g i n n i n g  t o  set up a Remote Sensing & Cartographic  Task Force 
t o  i d e n t i f y  areas o f  s i m i l a r i t y  a n d  m u t u a l  b e n e f i t  t o  b r i n g  t h e  d e p a r t -  
m e n t s  w i t h i n  the s ta te  c l o s e r  t o g e t h e r .  
I n  summation, i t  i s  g o i n g  t o  t a k e  t i m e  t o  i n t e g r a t e  t h e  c a p a b i l i t y  of 
t e c h n o l o g y  i n t o  t h e  g o a l s  o f  t h e  d e p a r t m e n t s ,  t h u s ,  f e d e r a l  a g e n c i e s  
m u s t  h a v e  p a t i e n c e  w i t h  t h e  s ta tes .  I n  o u r  case, i t  may t a k e  y e a r s  t o  
i d e n t i f y   s p e c i f i c   a p p l i c a t i o n s   i n   a n   o p e r a t i o n a l   s e n s e .   S i m i l a r l y ,  i t  
i s  g o i n g  t o  t a k e  time b e f o r e  t h e  t e c h n o l o g y  i s  t r a n s f e r r e d  t o  t h e  s ta tes  
and  becomes f u l l y  o p e r a t i o n a l .  And f i n a l l y ,  i t  t a k e s  t i m e  t o   a p p r o p r i a t e  
t h e  r e q u i r e d  f u n d s  f o r  t h e s e  p r o j e c t s .  
T h u s ,  r e i t e r a t i n g  my opening  remarks,  "Time" i s  the   key   e lement  t o  t h e  
t r a n s f e r  o f  t e c h n o l o g y  w i t h i n  t h e  s ta tes .  
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TASK FORCE  FUNCTIONS I N  THE PACIFIC NORTHWEST 
Alan   Po r t e r   (Bureau   o f   Na tu ra l   Resources  
Boise ,   Idaho)  
The Pacif ic  Northwest  Regional  Commission i s  f i n a n c i a l l y  s u p p o r t e d  b y  
t h e  US Department  of Commerce f o r  t h e  p u r p o s e  of i n i t i a t i n g ,  c o o r d i n a -  
t ing and implementing regional  programs to  improve the economic condi-  
t i o n s  i n  t h e  r e g i o n .  An impor tan t   par t   o f   the   Nor thwes t ' s   economic  
b a s e  a r e  e x t r a c t i v e  i n d u s t r i e s  s u c h  as a g r i c u l t u r e ,  f o r e s t  a n d  m i n e r a l  
r e s o u r c e s .  
E f f e c t i v e  p l a n n i n g  a n d  management  of t h e s e  n a t u r a l  r e s o u r c e s  a n d  c o n c e r n  
f o r  t h e  r e g i o n ' s  e n v i r o n m e n t a l  q u a l i t y ,  l e d  t o  t h e  d e c i s i o n  t o  e x a m i n e  
and  use  Landsa t  capab i l i t i e s  and  o the r  r emote  sens ing  t echno log ie s  to  
gene ra t e  t ime ly  l and  cove r  in fo rma t ion  fo r  improved  p l ann ing  and  manage- 
men t . 
The Technology Transfer  Task Force consis ts  of  a r e p r e s e n t a t i v e  f r o m  
each s t a t e ,  NASA A m e s ,  USGS/EROS and a p r o j e c t   c o o r d i n a t o r .   I n v o l v e m e n t  
i n  v a r y i n g  d e g r e e s  o f  a p p r o x i m a t e l y  45 use r  agenc ie s  in  Wash ing ton ,  
Oregon and Idaho,  required a g r e a t  d e a l  o f  time and support  by a l l  o r g a n i  
za t ions   i nvo lved .   Suppor t   i n   t he   fo rm of  t r a i n i n g   a n d   t e c h n i c a l  assis- 
t a n c e  w a s  provided  by NASA A m e s ,  USGS (EROS & Geography) ,  p r iva te  con-  
t r a c t o r  (ESL) and u n i v e r s i t i e s   i n   t h e   N o r t h w e s t   a n d   C a l i f o r n i a .   T h e  
i d e a  w a s  t h a t  a l l  t h e  d e m o n s t r a t i o n  p r o j e c t s  w o u l d  b e  u s e r  d r i v e n .  
The Task Force was responsible  for  preparing recommendat ions to  PNRC 
c o n c e r n i n g   L a n d s a t   d a t a   a n a l y s i s   p r o c e s s .   S e v e r a l   s t u d i e s  were sponsored 
t o   a d d r e s s   t h e   i s s u e s .   R e s u l t i n g   r e c o m m e n d a t i o n s   l e d   t o   t h e   c u r r e n t  
PNRC r e l a t e d   p r o j e c t  known as   t he   Landsa t   App l i ca t ion   P rogram.  LAP is  
a t t e m p t i n g  t o  t r a n s f e r  t o  t h e  3 s t a t e s ,  t h e  o p e r a t i o n a l  c a p a b i l i t y  f o r  
p e r f o r m i n g   d i g i t a l   a n a l y s i s  of Landsa t   da t a  on s t a t e   c o m p u t e r s .   I n s t e a d  
of  o n e  r e g i o n a l  c e n t e r  t o  p r o v i d e  t h i s  a n a l y s i s  c a p a b i l i t y ,  e a c h  s t a t e  
i s  o p e r a t i n g  i n d e p e n d e n t l y  r e l a t i v e  t o  t h e i r  i n d i v i d u a l  c a p a b i l i t i e s .  
In  Idaho ,  the  Depar tment  of  Water R e s o u r c e s  h a s  t a k e n  t h e  lead r e s p o n s i -  
b i l i t y   t o   e s t a b l i s h   s o f t w a r e   a n d   h a r d w a r e   i m a g e   a n a l y s i s   s y s t e m s .  DWR 
i s  working  with small c a d r e  o f  t r a i n e d  p e r s o n n e l ,  l i m i t e d  f u n d s ,  no 
c o m p u t e r  s e r v i c e  c e n t e r  s u p p o r t ,  b u t  w i t h  t h e  s t r o n g  s u p p o r t  o f  t h e  
Governor and the DWR D i r e c t o r .  
The  Task  Force  has  p robab ly  no t  been  ove r ly  in t rospec t ive  in  examin ing  
how i t  a c t u a l l y  f u n c t i o n s ,  o t h e r  t h a n  i t  w a n t s  t o  e x p e d i t e  t h e  p r o c e s s  
o f   t r a n s f e r r i n g   t h i s   p a r t i c u l a r   t e c h n o l o g y .   I n t r o s p e c t i o n   h a s   b e e n  
provided ,  however ,  in  a c l a r i f i e d  manner  by D r .  Hoos o f  t h e  U n i v e r s i t y  
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of  California. The  Task  Force's  working  relationship  can  be  defined  in 
terms of its  role  being  essentially  one  of  management,  coordination  and 
grantsmanship.  More  specifically,  the  Task  Force  attempts  to  function 
as  supporters,  crisis  solvers  and  promoters  of  the  technology. It a lso  
attempts  to  provide  needed  political  interface  and  also  act  as  inter- 
mediators  between  users  and  transferors  of  the  technology. 
Ongoing  development  of  operational  Landsat  analysis  capability in LAP 
with  less  technical  support  by  Federal  entities  might  be  considered 
more of a  real  world  situation.  Unfortunately,  institutional  constraints 
to  developing  the  technology in the  Northwest  seem  to  be  growing  at an 
exponential  rate.  Institutional  constraints  are  more  than  resistance  to 
technological  change.  It  appears  to  be  a  larger  question of whether 
government  can  function  efficiently  or  ratjonally.  Despite  serious  con- 
straints,  Idaho  may  be  close  to  achieving  the  critical  mass  necessary 
for  establishing  a  productive  Landsat  analysis  capability. 
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THE TASK FORCE  XPERIENCE 
Leonard   S losky   (Off ice   o f   th   Governor  
Denver,   Colorado) 
F o r  t h e  p a s t  several years ,  Colorado  has  had  2 subcommit tees  of  the 
S t a t e  Mapping Advisory Committee which serves t o  c o o r d i n a t e  t h e  d e v e l o p -  
ment  of a s t a t e  Geographic  Information  System  (GIS)  and assess t h e  
u t i l i t y  o f   Landsa t   t o   Co lo rado ' s   da t a   needs .   These  two i n t e r a g e n c y  
coord ina t ing   subcommit tees   have   recent ly   been   abol i shed .   The   Governor  
is committed t o  t h e  s y s t e m a t i c  a n d  c o o r d i n a t e d  a s s e s s m e n t  o f  L a n d s a t ' s  
c a p a b i l i t i e s .  
I n  a d d i t i o n ,  t h e  G o v e r n o r  i s  convinced  that   development   of  a s t a t e  GIS 
can   no t   p roceed   w i thou t   adequa te   i n t e ragency   coord ina t ion .   The re fo re ,  
i n  t h e  n e a r  f u t u r e ,  t h e  G o v e r n o r  w i l l  r e e s t a b l i s h  a n  i n t e r a g e n c y  c o o r d i -  
n a t i o n  mechanism t o  o v e r s e e  t h e  d e v e l o p m e n t  o f  t h e  s t a t e  GIS a n d  t h e  
assessment  of  Landsat .  
I n  1 9 7 2 ,  Texas  in i t i a t ed  deve lopmen t  o f  t he  Texas  Na tu ra l  Resource  In fo r -  
mation  System (TNRIS). TNRIS i s  a c o o p e r a t i v e   e f f o r t  among 13 n a t u r a l  
r e s o u r c e  r e l a t e d  a g e n c i e s .  P r o c e d u r a l  d i r e c t i o n  is provided  by a Task 
Force composed of 1 member f r o m  e a c h  o f  t h e  p a r t i c i p a t i n g  a g e n c i e s .  
The TNRIS T a s k  F o r c e  h a s  e s t a b l i s h e d  t h e  Remote Sens ing  & Car tographic  
Committee t o  p r o v i d e  g u i d a n c e  i n  t h e  s p e c i a l i z e d  area of remote  sens ing .  
Most TNRIS L a n d s a t  a c t i v i t i e s  are i n i t i a t e d  by member a g e n c i e s .  Member 
a g e n c i e s   h a v e   v a r y i n g   d e g r e e s   o f   L a n d s a t   a n a l y s i s   c a p a b i l i t i e s .   R e q u e s t s  
f o r  a s s i s t a n c e  r e q u i r i n g  c o n s i d e r a b l e  s t a f f  o r  c o m p u t e r  time are con- 
duc ted  as j o i n t  p r o j e c t s  b e t w e e n  TNRIS and   t he   r eques t ing   agency .  TNRIS 
i s  housed  within  the  Texas  Department   of  Water Resources .  TNRIS Systems 
C e n t r a l  S t a f f ,  c o n s i s t s  o f  1 5  f u l l  t i m e  employees ,   th ree  are devoted 
e n t i r e l y   t o   r e m o t e   s e n s i n g .   P r i m a r y   f u n d i n g   f o r  TNRIS i s  f rom  the  
s t a t e ' s  genera l   revenue .  
I n  f i s c a l  y e a r  1979, t h e  b u d g e t  f o r  TNRIS is about  $ 600,000. 
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A REMOTE SENSING APPLICATIONS I N  AGRICULTURE 
PANEL CHAIRPERSON (Idaho Department of Water Resources  
K i m  Johnson Boise,   Idaho)  
Throughout the Western US, s t a t e  and  loca l  users  have  expressed  con-  
s i d e r a b l e  i n t e r e s t  i n  a p p l y i n g  r e m o t e  s e n s i n g  t e c h n o l o g y  t o  a g r i c u l t u r e .  
A g r i c u l t u r e ,  c u r r e n t l y  a n d  h i s t o r i c a l l y ,  is a ma jo r  economic  ac t iv i ty  
in   t he   Wes te rn   Un i t ed  States and a major   resource  consumer.   Resources  
used i n  a g r i c u l t u r e  i n c l u d e  l a n d ,  water and energy,  a l l  i n  g r e a t  demand 
by  our economy a n d   s o c i e t y .   T h e r e f o r e ,   r e s p o n s i b l e   r e s o u r c e   p o l i c y  
d e c i s i o n  r e q u i r e s  a c c u r a t e ,  t i m e l y  s u p p o r t  i n f o r m a t i o n  c o n c e r n i n g  a g r i -  
c u l t u r e .   A g r i c u l t u r e  is dynamic ,   cha rac t e r i zed   by   cons t an t   changes   i n  
c r o p p i n g   p r a c t i c e s ,   l a n d   u t i l i z a t i o n   a n d   o t h e r   r e s o u r c e   d e m a n d s .   I n  
a d d i t i o n ,  a g r i c u l t u r e  i s  d i s t r i b u t e d  o v e r  e x t r e m e l y  l a r g e  areas and i n  
o b t a i n i n g  i n f o r m a t i o n  a b o u t  s u c h  w i d e l y  d i s t r i b u t e d  a n d  d y n a m i c  r e s o u r c e  
c a n  b e  d i f f i c u l t .  
Remote s e n s i n g ,  e s p e c i a l l y  t h e  s y n o p t i c  v i e w  a n d  r e p e t i t i v e  c o v e r a g e  
c h a r a c t e r i s t i c s  of Landsa t ,  has  been  recognized  as a means  of  overcom- 
ming l i m i t a t i o n s   i n   c o l l e c t i n g  s ta tewide a g r i c u l t u r e   i n f o r m a t i o n .   P a p e r s  
p r e s e n t e d  h e r e  r e p r e s e n t  c u r r e n t  a c t i v i t i e s  by w e s t e r n  s t a t e  a g e n c i e s  t o  
u t i l i z e  r e m o t e  s e n s i n g  a n d ,  i n  p a r t i c u l a r ,  L a n d s a t  f o r  o b t a i n i n g  a g r i c u l -  
t u r e  i n f o r m a t i o n .  
A wide range of me thodo log ie s  conce rn ing  the  app l i ca t ion  o f  Landsa t  w i l l  
b e   d i s c u s s e d .  A l l  t h e   a p p l i c a t i o n s ,   h o w e v e r ,   a r e   b a s e d  upon similar 
i n f o r m a t i o n  r e q u i r e m e n t s ,  o r  a l a c k  o f  e x i s t i n g  i n f o r m a t i o n ,  a n d  t h e  
f a c t  t h a t  r e m o t e  s e n s i n g  t e c h n o i o g y  u t i l i z i n g  L a n d s a t  c a n  b e  a n  e f f e c t i v e  
means o f  a c q u i r i n g  n e e d e d  a g r i c u l t u r a l  r e s o u r c e s  i n f o r m a t i o n .  
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LANDSAT ANALYSIS FOR MONTANA DEMONSTRATION  PROJECTS 
George   Cawlf ie ld   (Depar tment   o fNatura l   Resources  & 
Conserva t ion  
Helena,  Montana 
Montana i n i t i a t e d  4 d e m o n s t r a t i o n  p r o j e c t s  as f o l l o w s :  
1 D e l i n e a t e  Water B o d i e s   f o r   t h e   p u r p o s e  of i d e n t i f y i n g   l o c a t i o n s  
a n d  s i z e s  o f  e x i s t i n g  d a m s l r e s e r v o i r s  f o r  dam s a f e t y  p u r p o s e s  
and monitor ing of  new d a m s / r e s e r v o i r s  f o r  dam s a f e t y  a n d  water 
r i g h t s  p e r m i t t i n g  p r o c e d u r e s .  
2 I d e n t i f y   l a n d   u s e   i n   C a s c a d e   C o u n t y  as a n   a i d   t o   c o u n t y   a n d   l o c a l  
p lanning .  
3 I n v e n t o r y   a g r i c u l t u r a l   c r o p l a n d s   f o r   d e t e r m i n a t i o n s   o r   i r r i g a t e d  
a n d  n o n - i r r i g a t e d  l a n d s ,  c r o p  t y p e s ,  r a n g e  c o n d i t i o n s  a n d  t a x  
a s s e s s m e n t  c l a s s i f i c a t i o n  p u r p o s e s .  
4 I n v e n t o r y   f o r e s t   l a n d   f o r   f o r e s t   i n v e n t o r y ,   i n s e c t / d i s e a s e   i n -  
f e c t a t i o n ,  c h a n g e  m o n i t o r i n g  a n d  t a x  a s s e s s m e n t  c l a s s i f i c a t i o n .  
Two a d j a c e n t  c o m p l e t e  N-S s c e n e s ,  c e n t e r e d  o n  Great Fa l l s  and  Three  Forks  
Mountain f o r  26 J u l y  1976 wi th  minimal  c loud  cover  were c h o s e n  f o r  t h e  
d e m o n s t r a t i o n  p r o j e c t s .  
The i n i t i a l  e f f o r t  o n  t h e  f i r s t  p r o j e c t  a p p a r e n t l y  p r o d u c e d  e x c e l l e n t  
r e s u l t s .   N e v e r t h e l e s s ,   r e s u l t s   o f   t h e   t h i r d   p r o j e c t   a p p e a r e d   t o   s a t i s f y  
t h e  f i r s t  p r o j e c t  more s a t i s f a c t o r i l y .  
The  second demonst ra t ion  pro jec t  p roduced  resu l t s  which  can  be  used  for  
p u b l i c  r e l a t i o n s ,  e d u c a t i o n  a n d  as a g e n e r a l  p l a n n i n g  t o o l ,  b u t  C a s c a d e  
County f e e l s  more d e t a i l  i s  n e e d d  t o  make adequa te  l and  use  dec i s ions .  
The t h i r d  d e m o n s t r a t i o n  p r o j e c t  f o r  a g r i c u l t u r e  r e s u l t e d  i n  t h e  f o l l o w i n g  
14 classes. 
Water I r r iga t ed   Cashc rop   (Po ta toes ISugar   Bee t )  
Shadow Dryland Crop 
I r r i g a t e d  Hay Trees 
Clouds Ear ren  
I r r i g a t e d  G r a s s / G r a i n  Raz7ge 
Fal low Sparse Range 
Wet Range Brush 
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These classes w i l l  p r o b a b l y  b e  a d e q u a t e  t o  estimate water u s e  f o r  t h e  
i r r i g a t e d  classes. More i n f o r m a t i o n  is n e e d e d   f o r   o t h e r   u s e s   s u c h  as 
c l a s s i f i c a t i o n  f o r  r e v e n u e  a s s e s s m e n t .  
The f o u r t h  d e m o n s t r a t i o n  p r o j e c t  o n  f o r e s t r y  n e v e r  r e a l l y  g o t  s t a r t e d  
d u e  t o  l a c k  of funds and personnel .  
1 More care a n d   a c c u r a c y   i n   t r a i n i n g  s i t e  s e l e c t i o n .  
2 D i s t r i b u t e d   t h e   t r a i n i n g  si tes more   venly   over   the   scenes  
worked with.  
3 Performed some i n i t i a l   s t r a t i f i c a t i o n  by   such   th ings  as 
climate zones   and   e leva t ion .  
I n  t h e  f u t u r e ,  w e  hope to  pe r fo rm an  accu racy  ana lys i s  and  some f u r t h e r  
w o r k  w i t h  t h e  d e m o n s t r a t i o n  p r o j e c t s  t o  see i f  w e  c a n  b e t t e r  s a t i s f y  o u r  
requi rements .  We are w o r k i n g   o n   o b t a i n i n g   f u n d s   f o r   t h e s e   e f f o r t s   a n d  
w i l l  use  V I C A R / I B I S  wh ich  has  been  in s t a l l ed  in  Montana .  
Government  agencies  need a f a s t ,  e f f i c i e n t  a n d  e c o n o m i c a l  m e t h o d  f o r  
i nven to r ing   na tu ra l   r e source   da t a   and   change   mon i to r ing .   Cur ren t   manua l  
methods are too   expens ive   and  time consuming.  Landsat  or some remote 
s e n s i n g  c a p a b i l i t y  a l o n g  w i t h  new techniques and improved technology w i l l  
e n a b l e  u s  t o  d o  o u r  j o b  b e t t e r ,  i f  n o t  t o d a y ,  s o m e t i m e  i n  t h e  f u t u r e .  
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THE OREGON WATER RESOURCES  TATEWIDE LAND USE INVENTORY 
Madeline Hall  (ERSAL - Oregon S ta te  U n i v e r s i t y  
Corva l l i s ,   Oregon)  
S ince  October  1978,  the  Envi ronmenta l  Remote  Sens ing  Appl ica t ions  Labora-  
to ry ,   Oregon S t a t e  U n i v e r s i t y ,  C o r v a l l i s  (ERSAL) h a s  b e e n  i n v o l v e d  i n  a 
2% y e a r  p r o j e c t  i n v e n t o r y i n g  l a n d  u s e  t h r o u g h o u t  t h e  S t a t e  of Oregon. 
This  work was unde r t aken  fo r  t he  Oregon  Water Resources Department (OWRD) 
as o n e  s t e p  i n  a p r o c e d u r e  t o  d e t e r m i n e  p r e s e n t  water u s e  a n d  f u t u r e  
water n e e d s  i n  t h e  s t a t e  which w i l l  assist the  Oregon Water P o l i c y  Re- 
view Board i n  f o r m u l a t i n g  f u t u r e  p o l i c i e s .  
H i - f l i g h t  c o l o r  i n f r a r e d  ae r i a l  photography a t  a sca le  of  1:130,000 is  
u s e d   t o   d e l i n e a t e   t o  a 10 acre minimum l a n d   c o v e r   t y p e s :   i r r i g a t e d  
a g r i c u l t u r e ,   n o n - i r r i g a t e d   a g r i c u l t u r e ,   r a n g e l a n d ,   f o r e s t   l a n d ,   u r b a n ,  
water and   o thers .   These   l and   cover   types  are  equa ted   w i th   l and   u se  
t y p e s .   C o l l a t e r a l   d a t a   a i d   i n t e r p r e t a t i o n   o f   q u e s t i o n a b l e  sites. Aerial  
p h o t o g r a p h y  p r o v i d e s  n e c e s s a r y  s p a t i a l  d e t a i l ,  b u t  v a r i e s  i n  d a t e  o f  
acqu i s i t i on   f rom  1972   t o   1978   and   f rom  Apr i l   t o   Sep tember .   Cur ren t  
a c t i v i t i e s  are d e t e c t e d   u s i n g   L a n d s a t   d a t a .   D e l i n e a t i o n s  are updated 
u s i n g   t h r e e   b a n d s   ( 4 ,  5 & 7) f a l s e  c o l o r  c o m p o s i t e  t r a n s p a r e n c i e s  a t  a 
scale of  1:1,000,000. 
Af t e r   upda t ing   t o   t he   p re sen t   g rowing   s eason   (1978   o r   1979)  is  completed,  
t h e  d e l i n e a t i o n s  are t r a n s f e r r e d  o n t o  s t a b l e  b a s e  maps (USGS 1 :24 ,000  or  
1:62,500  topographic  maps o r   1 :24 ,000   o r thopho toquads ) .   T rans fe r r ing  i s  
accomplished by three months depending on the type of  map, t h e  number 
o f   l andmarks   and   t he   complex i ty   o f   de l inea t ions   be ing   t r ans fe r r ed .  A 
zoom t r a n s f e r  s c o p e  i s  used  when t r a n s f e r r i n g  c o m p l e x  d e l i n e a t i o n s  t o  
1:24,000  or   1:62,500 scale  maps. An o v e r h e a d   p r o j e c t o r  i s  used   t o  
t r a n s f e r  d a t a  t o  1 : 2 4 , 0 0 0  scale maps with few landmarks and widely 
s p a c e d   d e l i n e a t i o n s .   L a r g e   f o r m a t   l a n t e r n   s l i d e s  a re  u s e d   t o   t r a n s f e r  
d a t a  t o  1 : 6 2 , 5 0 0  scale  maps where  f ew l andmarks  a re  ava i l ab le  and  de l inea -  
t i o n s  are  widely spaced.  
Land cover  class i n t e r p r e t a t i o n  d e l i n e a t i o n s  are  e d i t e d  a f t e r  updat ing  
i s  complete.  An a d d i t i o n a l  e d i t i n g  p h a s e  f o l l o w s  t r a n s f e r  o f  d a t a  t o  
base  maps.  Map boundary t ies  and  legend  symbols are  s c r u t i n i z e d .  A t  
t h i s  p o i n t ,  t h e  w o r k  i s  t u r n e d  o v e r  t o  OWRD w h e r e  d e l i n e a t i o n s  are  c r o s s  
checked   wi th  water r i g h t s  maps.  Accuracy  of i r r i g a t e d  l a n d  i d e n t i f i c a t i o n  
h a s  b e e n  g r e a t e r  t h a n  9 5  %. OWRD then  p roceeds  wi th  po lygon  area measure- 
m e n t ,  t a b u l a t e s  t h e  d a t a  a n d  p r o d u c e s  f i n a l  b a s e  maps a t  v a r i a b l e  scales 
(1:60,000 t o  1 :200 ,000  depend ing  on  the  s i ze  o f  t he  bas in ) .  
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ERSAL i s  d e v e l o p i n g  t r a i n i n g  a n d  i n t e r p r e t a t i o n  a i d s  f o r  u s e  b y  
OWRD i n  f u t u r e  u p d a t e s .  Two hundred   p rede te rmined   f i e ld  sites were 
v i s i t e d  a t  t h r e e   i n t e r v a l s   d u r i n g   t h e  1979 growing  season.  Ground 
photographs were t a k e n  t o  show changes  of  ground condi t ion  dur ing  
the   season .   These  w i l l  b e  c o r r e l a t e d  w i t h  l o w - f l i g h t  a n d  h i - f l i g h t  
photography and Landsat  imagery for  use as t r a i n i n g  a i d s  d u r i n g  t h e  
p r e s e n t  p r o j e c t  a n d  i n t e r p r e t a t i o n  a i d s  f o r  f u t u r e  b a s i n  u p d a t e s .  
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IDENTIFICATION OF CRITICAL AGRICULTURAL LANDS OF COLORADO 
James Rub ingh   (Depar tment   o fAgr icu l ture  
Denver,   Colorado) 
Colorado ' s  Depar tment  of  Agr icu l ture  began  a s t u d y  of a g r i c u l t u r a l  l a n d s  
c o n v e r s i o n   i n   J u l y   1 9 7 7 .   T h i s   s t u d y ' s   p u r p o s e  i s  t o   d e t e r m i n e   t r e n d s   o f  
a g r i c u l t u r a l  l a n d s  c o n v e r s i o n  o c c u r r i n g  i n  C o l o r a d o ,  c o n s e q u e n c e s  w h i c h  
r e s u l t e d  f r o m  t h i s  c o n v e r s i o n ,  t h e  d y n a m i c s  b e h i n d  i t ,  a n d  p o s s i b l e  re- 
sponses   t o   such   conve r s ion .  To d i sce rn   t he   magn i tude   and   t ypes   o f  con- 
v e r s i o n  p r e s s u r e  u p o n  a g r i c u l t u r a l  l a n d s ,  c r i t i c a l  a g r i c u l t u r a l  l a n d s  
o f   t h e  s ta te  are b e i n g  i d e n t i f i e d .  C r i t i ca l  a g r i c u l t u r a l  l a n d s  are de- 
f i n e d  as f o l l o w s :  
1 High a g r i c u l t u r a l   p r o d u c t i o n   p o t e n t i a l  
2 C u r r e n t l y   o r   p o t e n t i a l l y   i n   a g r i c u l t u r a l   u s e  
3 Under   p re sen t   o r   po ten t i a l   conve r s ion   p re s su re   f rom 
urbaniza t ion ,  energy  development  and  similar a c t i v i t i e s  
To d e l i n e a t e  c r i t i c a l  areas, a computer  mapping  system (CMS-11) was em- 
p loyed.  Use of t h i s   t o o l   a l l o w e d   c o m p o s i t i n g   o f   c o n v e n t i o n a l  maps con- 
t a i n i n g  s o i l s ,  r e m o t e l y  s e n s e d  i n f o r m a t i o n ,  e n e r g y  r e s o u r c e s  a n d  o t h e r  
p e r t i n e n t   d a t a .  T h e   c o m p o s i t e   s t r a t e g y   u s e d   p r o v i d e s   t h a t   i d e n t i f i c a t i o n  
o f  s i g n i f i c a n t  c r o p l a n d s  r e q u i r e s  t h a t  v a r i o u s  a g r i c u l t u r a l  a c t i v i t i e s  
( i . e . ,   i r r i g a t e d   c r o p l a n d ,   d r y   c r o p l a n d ,   r a n g e l a n d )   b e   l o c a t e d .   A v a i l -  
a b l e  maps were somewhat outdated  (Circa  1973)   and were e i t h e r  t o o  g e n e r a l  
o r  a t  a n  i m p r o p e r  s c a l e  f o r  o u r  u s e  ( 1 : 5 0 0 , 0 0 0  w a s  r e q u i r e d ) .  
T h e  l a n d  c o v e r  u s e  d a t a  s o u r c e  d e s i r e d  h a d  t o  meet t h e  f o l l o w i n g  r e q u i r e -  
ments : 1,500,000 scale ,  have   Level  1 accuracy ,   be   capab le   o f   d i s t i n -  
g u i s h i n g  v a r i o u s  a g r i c u l t u r a l  a c t i v i t i e s ,  c u r r e n t ,  u p d a t i n g  c a p a b i l i t y  
and  inexpensive.  O p t i c a l  i n t e r p r e t a t i o n   o f   L a n d s a t   i m a g e r y  met each  of 
t h e s e  c r i t e r i a  a n d  t h e  f i r s t  L a n d s a t  m o s a i c  of Colorado was developed 
i n  t h e  summer of  1977 a t  C o l o r a d o  S t a t e  U n i v e r s i t y .  
Three  mosaics were developed  for   the  years   1973,   1976  and  1977.  The 
1976  mosaic w a s  b u i l t  f i r s t .  P r i n t s  a t  1:500,000 scale were purchased 
from USDA a n d  s p l i c e d  t o g e t h e r .  R e g i s t r a t i o n  was done   us ing  a hand-drawn 
acetate  o v e r l a y   o f   t h e   d r a i n a g e s   w i t h i n   t h e   s t a t e .   M o s a i c s   f o r   1 9 7 3   a n d  
1977 were d e v e l o p e d  b y  f i r s t  o b t a i n i n g  1:1,000,000 t r anspa renc ie s  and  
h a v i n g  t h e  p r i n t s  p r o c e s s e d  a t  1 : 5 0 0 , 0 0 0  a t  Colorado S ta t e  U n i v e r s i t y .  
1-42 
R e g i s t r a t i o n  f o r  t h e s e  m o s a i c s  w a s  ach ieved  by  us ing  a USGS clear acetate 
map of Colorado a t  1:500,000 scale. T h i s   m e t h o d   p r o v e d   f a r   s u p e r i o r   t o  
t h e  t e c h n i q u e  u s e d  f o r  t h e  1976  mosaic. 
The   nex t   s t ep  w a s  the  development   of  a c l a s s i f i c a t i o n  scheme.  The  land 
usejcover  scheme used i s  based upon Anderson's Level I c l a s s i f i c a t i o n  
scheme. Level I1 and I11 c a t e g o r i e s  w e r e  a d d e d  f o r  t h e  a g r i c u l t u r a l  
c a t e g o r i e s .  I n  t o t a l ,  1 7   l a n d   c o v e r l u s e   c a t e g o r i e s  were i d e n t i f i e d   o n  
the  mosaics .   The 8 a g r i c u l t u r a l   c a t e g o r i e s   i n c l u d e d :   i r r i g a t e d   c r o p -  
l a n d ,  c e n t e r  p i v o t  i r r i g a t e d  c r o p l a n d ,  m o u n t a i n  h a y  f i e l d s ,  n o n - i r r i g a t e d  
cropland,   mixed  cropland,   high  biomass  rangeland,  medium biomass  range- 
land ,   and   low  b iomass   rangeland .   Other   ca tegor ies   inc luded:   coni fe r -  
i o u s  f o r e s t s ,  d e c i d u o u s  f o r e s t s ,  mixed f o r e s t s ,  b a r r e n  l a n d ,  a l p i n e ,  water, 
urban,  snow and clouds.  
C l a s s i f i c a t i o n  was d o n e   o p t i c a l l y   o n  a c e l l u l a r  b l a n k e t .  E a c h  c e l l  
measured 1/8 inch  by  1/10  inch  and  corresponded  to   approximately 500 
a c r e s  of  land area. For   each  mosaic ,  some 132,000 ce l l s  r e q u i r e d   c l a s s i f i -  
c a t i o n .  
Wi th  comple t ion  o f  t he  mosa ic  c l a s s i f i ca t ions  and  conve r s ion  p res su re  
maps ( e . g . ,   e n e r g y   r e s o u r c e s   a n d   e n e r g y   a c t i v i t i e s ) ,  c r i t i c a l  areas could 
now b e  i d e n t i f i e d .  Areas o f   p o t e n t i a l   c o n f l i c t   b e t w e e n   a g r i c u l t u r a l   l a n d  
u s e s  a n d   r e s o u r c e s   a n d   e n e r g y   a c t i v i t i e s  were i d e n t i f i e d .   O t h e r   q u e s t i o n s  
dea l ing  wi th  u rban  g rowth  on a g r i c u l t u r a l  l a n d  c o u l d  b e  a n s w e r e d  b y  com- 
pos i t ing   the   1973  land   cover   mosa ic   wi th   the  1977 mosaic.  One f u t u r e   u s e  
of  the  mosa ic  w i l l  be  to  combine  the  1977 mosa ic  wi th  a s u r f a c e  a r e a  w a t e r  
map to  de t e rmine  Co lo rado ' s  i r r iga t ed  c rop land  pe rcen tage  dependen t  upon 
nonrenewable water s o u r c e s .  
Use o f  t h e s e  L a n d s a t  o p t i c a l  p r o d u c t s  h a s  p r o v e n  q u i t e  b e n e f i c i a l  i n  t h e  
i d e n t i f i c a t i o n  of c r i t i ca l  areas a t  a small scale l e v e l .   C e r t a i n   p r o b l e m s  
have ,  however ,  been  ident i f ied  which  de t rac t  f rom the  accuracy  of  these  
m o s a i c  i n t e r p r e t a t i o n s .  
Two problems encountered  involve  the  qua l i ty  of  the  imagery  obta ined .  
A v e r a g e  g e c r w t r i c  d i s t o r t i o n  w a s  found to-vary  be tween 2 .0  mm o n  t h e  
1976 mosa ic   t o   0 .6  mm on  the  1977  mosaic.  (The  1977  mosaic w a s  used i n  
t h e  i d e n t i f i c a t i o n  o f  c r i t i c a l  a r e a s . )  C o l o r  b a l a n c e  a l s o  p o s e d  a 
problem i n  development   o f   p r in t s   used   in   the   mosa ic .   Because   tone   (co lor ) ,  
g e o m e t r i c  p a t t e r n  a n d  t e x t u r e  are t h e  b a s i s  of o p t i c a l  i n t e r p r e t a t i o n ,  
problems i n  c o l o r  b a l a n c e  c a n  c o v e r  s i g n i f i c a n t  p r o b l e m s  f o r  i n t e r p r e t e r s .  
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I n  s e l e c t i n g  t h e  i m a g e r y ,  c l o s e  a t t e n t i o n  s h o u l d  b e  p a i d  t o  c l o u d  c o v e r .  
Even l i g h t  c l o u d  c o v e r  may cause  p rob lems  s ince  i t  t e n d s  t o  d i s t o r t  c o l o r s .  
Phenologica l  changes  must  a l so  be  cons idered  when a g r i c u l t u r a l  l a n d  i n -  
t e r p r e t a t i o n  is c a r r i e d   o u t .   V a r i o u s   c r o p s   m a t u r e  a t  d i f f e r e n t  times 
and i t  is u n l i k e l y  s i n g l e  d a t a  i m a g e r y  c a n  b e  u s e d  t o  l o c a t e  a l l  i rr i-  
g a t e d  l a n d .  
I n  a d d i t i o n ,  i n t e r p r e t e r s  h a d  d i f f i c u l t y  i n  o p t i c a l l y  l o c a t i n g  small 
c i t i e s  ( l e s s  t h a n  20,000 pop. )   and   f r inge  areas o f  l a r g e r  m e t r o p o l i t a n  
areas. A n c i l l a r y  maps h e l p e d   r e s o l v e   t h i s   p r o b l e m .  
Desp i t e  t hese  p rob lems ,  many b e n e f i t s  h a v e  b e e n  d e r i v e d  f r o m  o p t i c a l  i n -  
t e rp re t a t ion   o f   Landsa t   imagery .   Cos t  was ex t remely  low when compared 
w i t h   o t h e r   p o s s i b l e   p r o c e d u r e s   f o r   d e t e r m i n i n g   l a n d   c o v e r .   F o r   t h e  3 
mosaics ,  i t  i s  e s t i m a t e d  t o  h a v e  c o s t  as l i t t l e  as 2 . 5 ~  p e r  sq. m i l e .  
Level o f  accu racy ,  scale  a n d  o t h e r  f e a t u r e s  a r e  h i g h l y  c o m p a t i b l e  w i t h  
o t h e r   d a t a   s o u r c e s   u s e d   i n   t h i s   s t u d y .  I t  i s  a l s o   p o s s i b l e   t o   u p d a t e  
l and  cove r  yea r ly  and  to  deve lop  a h i s t o r i c a l  r e c o r d  l a n d  c o v e r  c h a n g e s  
wi th in  Colorado .  
Cer ta in   recommendat ions   evolved   f rom  th i s   tudy .   F i r s t ,   improvements   in  
c o l o r  b a l a n c e  a n d  scale  c o n t r o l  are needed and a re  present ly  be ing  de-  
veloped  by NASA. S e c o n d l y ,   m u l t i d a t e   i m a g e r y   s h o u l d   b e   u s e d   t o   i n t e r p r e t  
t h e   e x t e n t   o f   i r r i g a t e d   c r o p l a n d .   F i n a l l y ,   g r o u n d   t r u t h i n g   s h o u l d   b e  
i n c l u d e d  t o  t h e  e x t e n t  p o s s i b l e  w h e n e v e r  o p t i c a l  i n t e r p r e t a t i o n  i s  b e i n g  
conducted.   Without  i t ,  i n t e r p r e t e r s  are w o r k i n g   i n  a vacuum  and  have  no 
way of knowing what accuracy they a re  a c h i e v i n g .  
I n  summary, w e  l e a r n e d  a g r e a t  d e a l  c o n c e r n i n g  o p t i c a l  i n t e r p r e t a t i o n  of 
Landsa t   imagery .   Fu tu re   e f fo r t s  w i l l  b e n e f i t   g r e a t l y   f r o m   t h e s e   e f f o r t s .  
I t  must  be  remembered  this was used as a " red  f l ag"  p rocedure  on ly ,  no t  
fo r   de t a i l ed   ana lyses .   Th i s   p rocedure   shows   where   ma jo r   changes   and  
conf l i c t s  occu r  and  where  a c l o s e r  l o o k  u s i n g  ae r i a l  photography and  o ther  
d a t a  i s  r e q u i r e d .   F i n a l l y ,  a h i s t o r i c a l   r e c o r d   h a s   b e e n   i n i t i a t e d   a n d   a n  
examinat ion of  changes over  time can now b e  c a r r i e d  o u t .  
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CALIFORNIA IRRIGATED LANDS  ASSESSMENT  FOR WATER MANAGEMENT 
Glenn  Sawyer  (Department  of Water Resources  
Sac ramen to ,   Ca l i fo rn ia )  
The 4 phases  are d e f i n e d  as fo l lows :  
3 S p e c i f i c   r o p   a c r e a g e   s t i m a t i o n   t h r o u g h   p h o t o i n t e r p r e t a t i o n .  
4 S p e c i f i c   c r o p   a c r e a g e   e s t i m a t i o n   a s s i s t e d  by  machine  processing 
o f  d i g i t a l  d a t a .  
Work i s  proceeding  on a l l  phases   concur ren t ly .  A major   e f fo r t ,   however ,  
c u r r e n t l y  is on  Phase 1. The g e n e r a l   a p p r o a c h   f o l l o w i n g   i n i t i a l  work on 
t echn iques  is t o  t e s t  t h e  t e c h n i q u e s  f i r s t  on a l i m i t e d  area (such as 
one 7% minu te  quadrang . l e  a rea ) ,  t hen  on  a l a r g e  r e g i o n a l  area and f i n a l l y  
i f  t h e  p r o c e d u r e s  a p p e a r  f e a s i b l e  o n  a s t a t e w i d e  o p e r a t i o n a l  b a s i s .  
Phase 1 i s  i n  t h e  l a s t  t e s t  s t a g e  w i t h  a n  o b j e c t i v e  t h i s  y e a r  of v e r i f y i n g  
f e a s i b i l i t y  a n d  c o s t  o f  u s i n g  p h o t o i n t e r p r e t a t i o n  t e c h n i q u e s  t o  d e r i v e  
estimates of i r r i g a t i o n  area s t a t ewide .   Phase  2 work is a t  t h e   r e g i o n a l  
t e s t  s t age  and  Phases  3 and 4 are  i n  t h e  i n i t i a l  s t a g e s  o f  t e c h n i q u e  
development.  
We t h i n k  b o t h  t e c h n i q u e s  f o r  i r r i g a t e d  area assessment  w i l l  b e  p e r f e c t e d  
t o  t h e  p o i n t  t h a t  t h e y  w i l l  b e  a c c e p t a b l e  f o r  o p e r a t i o n a l  u s e .  Which  of 
t h e  2 methods w e  adopt  depends  upon re la t ive  cos ts ,  equipment  requi re -  
ments  and s k i l l s   r e q u i r e d .   T e c h n i q u e s   f o r   e s t i m a t i n g   s p e c i f i c   c r o p  
a c r e a g e s  r e q u i r e  c o n s i d e r a b l y  m o r e  p e r f e c t i o n  a n d  t e s t i n g ,  b e f o r e  t h e i r  
a p p l i c a b i l i t y  t o  o u r  n e e d s  c a n  b e  d e t e r m i n e d .  
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LANDSAT DIGITAL DATA ANALYSIS FOR IRRIGATED CROPLAND INVENTORY 
K i m  A. Johnson  (Department  of Water Resources  
Boise ,   Idaho)  
Idaho 's  Department  of  Water Resources  i s  p a r t i c i p a t i n g  i n  t h e  P a c i f i c  
Nor thwes t  Regional  Commiss ion ' s  Landsa t  Technology Appl ica t ions  Pro jec t .  
Two major ac t iv i t i e s  are b e i n g   a d d r e s s e d  by IDWR. The f i r s t  a c t i v i t y  is 
development of a L a n d s a t  D i g i t a l  Data A n a l y s i s  c a p a b i l i t y  f o r  I d a h o .  
T h i s  i s  b e i n g  a c c o m p l i s h e d  b y  i n s t a l l a t i o n  a n d  o p e r a t i o n  o f  Je t  P r o p u l s i o n  
L a b o r a t o r y ' s  V I C A R - I B I S  s o f t w a r e   o n   t h e  s ta te  computer  system.  The 
s e c o n d  a c t i v i t y  is  the development  of o p e r a t i o n a l  L a n d s a t  m u l t i s p e c t r a l  
c l a s s i f i c a t i o n   p r o c e d u r e s   f o r   i n v e n t o r y i n g   i r r i g a t e d   c r o p l a n d .   A n a l y s i s  
a c t i v i t y  o b j e c t i v e  is t o  p r o d u c e  c o n s i s t e n t  m u l t i s p e c t r a l  c l a s s i f i c a t i o n  
r e s u l t s  u t i l i z i n g  t h e  V I C A R - I B I S  s o f t w a r e  on the Idaho computer .  
Landsa t  image  and  d ig i ta l  da ta  f rom 9 August  1977,  Scene E-2930-17122 
w a s  used. Data a n a l y s i s  was conduc ted   fo r  a s i n g l e  tes t  area i n  t h e  
Upper  Snake River Bas in   o f   Southeas te rn   Idaho .   The   3 ,900   square  mile 
tes t  area was s e l e c t e d  b e c a u s e  i t  c o n t a i n e d  h i g h l y  d i v e r s e  w i l d l a n d  con- 
d i t i o n s   a n d   i r r i g a t e d   a g r i c u l t u r a l   p r a c t i c e s .   S t r a t i f i c a t i o n ,   b a s e d  
upon i n t e r p r e t a t i o n  of  a 1:250,000 color  composi te  image,  was accom- 
p l i s h e d  t o  i d e n t i f y  areas of similar g r o u n d  c o v e r / r e f l e c t a n c e  c h a r a c t e r -  
ist ics.  The s t r a t i f i c a t i o n   p r o c e s s   i d e n t i f i e d  12 i r r i g a t e d   a g r i c u l t u r a l  
s t r a t a ,  2 dryland  farming s t r a t a ,  3 rangeland  s t ra ta ,  1 b a s a l t   ( l a v a )  
f l o w  s t r a t u m ,  1 up land  s t r a tum and  1 u rban  s t r a tum.  
Ground d a t a  c o l l e c t i o n  was c o n t r o l l e d  b y  a s t r a t i f i e d  random sample. 
The  number  of  samples f o r  e a c h  s t r a t u m  was p r o p o r t i o n a l  t o  t h e  s t r a t u m  
s i z e .  A s a m p l e  u n i t  s i z e  o f  2 .5  km by 2 .5  km based   upon  the   Universa l  
T r a n s f e r s   M e r c a t o r   g r i d  s y s t e m  w a s  u s e d .   U s i n g   h i g h   a l t i t u d e  ae r i a l  
pho tography ,  ag r i cu l tu ra l  f i e lds  wi th in  each  sample  un i t  were d e l i n e a t e d  
on USGS topographic  maps.  Ground d a t a   c o n s i s t i n g   o f   c r o p   t y p e ,   i r r i g a -  
t i o n  method and  crop  condi t ion ing  were obta ined  on  a f i e l d  by f i e l d  b a s i s .  
C l u s t e r  s ta t is t ics  were developed based upon the  " l lod i f ied  Clus te r  Tech-  
n ique"   def ined  a t  LARS-Purdue (F leming ,  Be rkeb i l e  and  Hof fe r  1977) .  
Our p r o c e d u r e  c o n s i s t e d  o f  s e l e c t i n g  16 t r a i n i n g  s i tes  v a r y i n g  i n  s i z e  
f rom  1 ,500   t o   7 ,000   p ixe l s ,   d i s t r ibu ted   t h roughou t   he  test  area.   Each 
t r a i n i n g  s i t e  conta ined  a l i m i t e d  number  of genera l  g round cover  condi -  
t i o n s  p r e s e n t  i n  t h e  tes t  area. The t o t a l   c o m b i n a t i o n   o f   t r a i n i n g  si tes 
was r e p r e s e n t a t i v e   o f   t h e   o v e r a l l  t e s t  area. Each   t r a in ing  s i t e  d i d  
c o n t a i n   p h o t o / g r o u n d   s a m p l e   u n i t   d a t a .   L a n d s a t   d a t a   f o r   e a c h   t r a i n i n g  
s i t e  w a s  i n d e p e n d e n t l y  c l u s t e r e d ,  u s i n g  a n  u n s u p e r v i s e d  g u i d e d  c l u s t e r i n g  
a l g o r i t h m .   F o l l o w i n g   t h e   c l u s t e r i n g ,   e a c h   t r a i n i n g  s i t e  was c l a s s i f i e d  
and a l i n e  p r i n t e r  map o f  t h e  s i t e  w a s  produced. 
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C l u s t e r  classes were i d e n t i f i e d  b y  r e g i s t e r i n g  t h e  t r a i n i n g  s i t e  c l a s s i f i -  
c a t i o n  o u t p u t  t o  s a m p l e  u n i t  maps and aer ia l  photography using a Zoom 
Trans fe r scope .   Th i s   p rocedure ,   e spec ia l ly   u se   o f  ae r ia l  photography,  
a l lowed  us  to  do  a r e l a t i v e l y  d e t a i l e d  i d e n t i f i c a t i o n  o f  c l u s t e r  classes 
w i t h i n  t h e  t r a i n i n g  sites. A c l a s s  i d e n t i f i e r  w a s  a s s i g n e d  t o  e a c h  
c l u s t e r .  I n  t h o s e  cases w h e r e  c l u s t e r s  d e f i n e d  m u l t i p l e  c o v e r  t y p e s ,  
a l l  cover  classes f o r  t h e  c l u s t e r s  were reco rded  a long  w i t h  the  approp-  
r ia te  s t r a t u m  i d e n t i f i e r .  
Once c l u s t e r i n g  a n d  class i d e n t i f i c a t i o n  w a s  c o m p l e t e d ,  c l u s t e r  s tatis-  
t i c s  f o r  a l l  t r a i n i n g  si tes were combined i n t o  a s i n g l e  s tatist ics f i l e .  
C o n f l i c t i n g  c l u s t e r s  were i d e n t i f i e d  b a s e d  upon t h e i r  Swain-Fu separa-  
b i l i t y .  The  combined s ta t i s t ics  f i l e  was e d i t e d  s o  t h a t  a l l  bu t   one  
o f   a n y   g r o u p   o f   c o n f l i c t i n g   s p e c t r a l   c l u s t e r s  were e l i m i n a t e d .  When 
c o n f l i c t i n g  c l u s t e r s  ( p o o r l y  s e p a r a b l e )  r e p r e s e n t e d  d i f f e r e n t  m a j o r  
ground  cover classes, m u l t i p l e  classes a n d  t h e i r  a s s o c i a t e d  s t r a t u m l s t r a t a  
were r e c o r d e d .  V a r i o u s  v e r s i o n s  o f  t h e  e d i t e d  s t a t i s t i c  f i l e  were used 
t o   r e c l a s s i f y   t r a i n i n g  si tes f o r   e v a l u a t i o n   p u r p o s e s .   T h e   i t e r a t i v e  
e d i t i n g  p r o c e s s  w a s  c o n t i n u e d  u n t i l  a f i n a l  "master statist ics" f i l e  w a s  
deve loped .   The   r e su l t i ng  ''master s t a t i s t i c s  f i l e "  c o n t a i n e d  62  s p e c t r a l  
c l u s t e r s  w h i c h  a p p l i e d  t o  t h e  e n t i r e  test area. 
Using  the  master s t a t i s t i c s  f i l e ,  a maximum l i k e l i h o o d  c l a s s i f i c a t i o n  
w a s  d o n e   f o r   t h e   f u l l  t e s t  area. F o l l o w i n g   c l a s s i f i c a t i o n ,   t h e  
c l u s t e r / c l a s s e s  p r e v i o u s l y  i d e n t i f i e d  a s  r e p r e s e n t i n g  m u l t i p l e  c o v e r  
c o n d i t i o n s  were a s s i g n e d  new u n i q u e  i d e n t i f i e r s  a c c o r d i n g  t o  t h e i r  
o c c u r r e n c e  w i t h i n  t h e  t e s t  a r e a  s t r a t a .  
D e t a i l e d   e v a l u a t i o n  of t h e   c l a s s i f i c a t i o n   h a s   n o t   b e e n   c o m p l e t e d .   I n i t i a l  
q u a l i t a t i v e  a n d  q u a n t i t a t i v e  r e v i e w  o f  t h e  c l a s s i f i c a t i o n  r e s u l t s  is 
f a v o r a b l e .  
I d e n t i f i c a t i o n  of i r r iga t ed  c rop land  has  been  eva lua ted  by  compar i son  
o f  t he  s a m p l e  u n i t  p h o t o / g r o u n d  d a t a  a n d  t h e  L a n d s a t  c l a s s i f i c a t i o n  
resul ts  f o r   o n e   i r r i g a t i o n   s t r a t u m .   T h e   c o m p a r i s o n  is f a v o r a b l e   w i t h  
c o r r e l a t i o n   c o e f f i c i e n t   o f  .968. Such c l a s s i f i c a t i o n   r e s u l t s   a r e  com- 
p a t i b l e  f o r  o p e r a t i o n a l  u s e  by IDWR. 
Appl ica t ion  of  image  s t ra t i f ica t ion  and  the  "Modif ied  Clus te r ing  Tech-  
nique' '  i n  c o n j u n c t i o n  w i t h  t h e  V I C A R - I B I S  s o f t w a r e ,  w i l l  suppor t  opera-  
t i o n a l   a p p l i c a t i o n s   o f   L a n d s a t   d i g i t a l   d a t a   b y  IDWR. S t r a t i f i c a t i o n  i s  
w e l l  s u i t e d  f o r  u s e  w i t h  VICAR-IBIS s i n c e  t h e  s y s t e m  d o e s  e f f e c t i v e l y  
h a n d l e  a n c i l l a r y  g e o g r a p h i c a l  d a t a  i n  c o n j u n c t i o n  w i t h  t h e  L a n d s a t  
d i g i t a l  d a t a .  Mod i f i ed   c lus t e r ing   u seage  i s  a l s o   e f f e c t i v e ,   b e c a u s e  i t  
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r e d u c e s  d i s p l a y  i m a g e  d a t a  r e q u i r e m e n t s ,  w h i c h  i n  o u r  c a s e  is l i m i t e d  
t o   l i n e p r i n t e r   o u t p u t .   P r o c e s s i n g   c o s t   a n d   a n a l y s t  time requi rements  
a re  n o t  e x c e s s i v e  s i n c e  t h e  m a j o r i t y  of t h e  c l u s t e r i n g  a n d  c l u s t e r  
a n a l y s i s  i s  c o n d u c t e d  w i t h  r e l a t i v e l y  small t r a i n i n g  s i t e  d a t a  sets. 
1-48 
B TECHNOLOGY TRANSFER - THEORY 6 PRACTICE 
PANEL  CHAIRPERSON (Resea rch   Soc io log i s t  - Space   Sc iences   Labora tory  
D r .  I d a  R.  Hoos U n i v e r s i t y   o f C a l i f o r n i a  
B e r k e l e y ,   C a l i f o r n i a  
I t  is a g r e a t  t e m p t a t i o n  t o  p o n d e r  t e c h n o l o g y  t r a n s f e r  i n  t h e  a b s t r a c t  
a n d  t o  d e l i b e r a t e  a b o u t  t h e o r y ,  f o r  t h e  s u b j e c t  i s  as o l d  as t h e  h i s t o r y  
of mankind, starts w i t h  t h e  caveman  and  does n o t  e n d  w i t h  t h e  a s t r o n a u t .  
B u t  d i s c u s s i o n s  i n e v i t a b l y  d r a w  u s  i n t o  s e m a n t i c  w r a n g l e s  o v e r  t h e  
d e f i n i t i o n  o f  t e c h n o l o g y  a n d  w h a t  r i g h t f u l l y  c o n s t i t u t e s  t r a n s f e r .  
Reviewing the conference program as a whole,  one i s  immediately aware 
of  i t s  s t r o n g  p r a c t i c a l  o r i e n t a t i o n .  We are  h e r e  t o  l e a r n  f r o m  o n e  
a n o t h e r .  Our p a n e l   t h i s   a f t e r n o o n   r e f l e c t s   t h a t   o r i e n t a t i o n .  We have 
b rough t   t oge the r  4 e x p e r t s  w i t h  a w e a l t h  o f  e x p e r i e n c e  t o  s h a r e .  So as 
t o  d e r i v e  f u l l  b e n e f i t ,  o u r  f o c u s  s h o u l d ,  I t h i n k ,  b e  o n  t h e  p r a c t i c e  
s i d e  of  our t i t l e ,  "Technology Transfer  - Theory & Prac t ice ."  
Tha t  be ing  the  case, I s h a l l  e x e r c i s e  t h e  p r e r o g a t i v e  a n d  make  some 
r a t h e r  a r b i t r a r y  s t a t e m e n t s  t h a t  w i l l  s e rve  a s  ax ioms  on  which w e  can 
proceed. We w i l l  t a k e  as o u r   d e f i n i t i o n   o f   T e c h n o l o g y   T r a n s f e r ,   t h e   o n e  
u s e d   i n  a Congressional  Committee  Report  - 
The t ransformation of  R&D i n t o  p r o c e s s e s ,  
p r o d u c t s  a n d  s e r v i c e s  t h a t  c a n  b e  a p p l i e d  
t o  p u b l i c  a n d  p r i v a t e  n e e d s .  
We w i l l  t a k e  a s  a b a s i c  p r e m i s e ,  a n  a s s e r t i o n  ( p a r a p h r a s e d )  t h a t  a p p e a r e d  
i n  a n  O f f i c e  o f  T e c h n o l o g y  A s s e s s m e n t  p u b l i c a t i o n  - 
The  government i s  not  concerned  wi th  tech-  
n o l o g y   t r a n s f e r   f o r  i t s  own s a k e .  I t ' s  
i n t e r e s t  i n  managing or  promoting tech-  
n o l o g y  t r a n s f e r  i s  b e c a u s e  o f  t h e  s o c i a l ,  
economic  and p o l i t i c a l  b e n e f i t s  t h a t  may 
r e s u l t .  
Techno logy  t r ans fe r  can  thus  be  seen  as what t h i s  c o n f e r e n c e  is a l l  
about .  I t h i n k  i t  is e s p e c i a l l y  s i g n i f i c a n t  t o  n o t e  t h a t  i n  a compre- 
hens ive  su rvey  on  t echno logy  t r ans fe r  p repa red  fo r  a Congress iona l  com- 
mittee, t h e  Remote Sens ing  App l i ca t ions  P rogram f igu red  p rominen t ly .  
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Our t a s k  t h i s  a f t e r n o o n  is n e i t h e r  t o  t o u t  s u c c e s s e s  n o r  t o  d w e l l  o n  
f a i l u r e s ,  f o r  w e  s h a l l  l e a r n ,  as t h e  w e e k ' s  p r o g r a m  u n f o l d s ,  t h a t  
f u t u r e  s u c c e s s  may b e  b e t t e r  e n s u r e d  b y  d r a w i n g  i n t e l l i g e n t l y  u p o n  t h e  
f u l l  gamut of p a s t  a n d  p r e s e n t  e x p e r i e n c e .  
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SIX lWOR STEPS FOR A  REMOTE  SENSING  TRANSFER MODEL 
Donna B. Hankins (Technology Transfer Project 
Humboldt  State  University 
Arcata,  California) 
Advanced  technology  is  providing  unprecedented  volumes of information, 
gathering,  editing,  storing  and  retrieving  which  has  become  a  challenge 
to be met  only  by  more  advanced  technology. A basic  question  arises. 
Is  it  worth  it? To  ascertain  this, we must  first  learn how to  test  and 
use  new  data  sources.  These  may  be'considered  intrinsic  to  the  tech- 
nology  transfer  process,  which  is  in  itself,  complicated  and  cumbersome. 
There  are 6 steps  essential  to  remote  sensing  technology  transfer. 
Examination - To  allow  a  potential  user  group  the  opportunity 
to  become  acquainted  with  the  technology. 
Communication - The  establishment  of  liaison  and  the  exchange 
of ideas  between  those  who  transfer  the  technology  and  the 
potential  users. 
Demonstration - To enable  the  user  group  to  try  out  the  tech- 
nology. 
Illumination - Limitations,  problems,  benefits  and  advantages 
become  perceptible  to  users. 
Dissemination - Experience  is  shared  and  feedback  occurs. 
Operation - Adaptation  occurs  and  the  technology  forms  part 
of  the  organizational  routine. 
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THE REALITIES OF TECHNOLOGY TRANSFER 
Gene R. L i t t l e  (Deputy   Superv isor /Serv ices  
Depar tment  of  Natura l  Resources  
Olympia,  Washington) 
NASA's  Technology Transfer  Program provides  a l i nk  be tween  t echno logy  
a n d   t h e   u s e r .   I n  i t ' s  aim t o  accelerate t h e   p r o c e s s ,   t h e   p r o g r a m  
a t t e m p t s  t o  b r i n g  t o  t h e  m a r k e t p l a c e  s o o n e r ,  t h o s e  t h i n g s  t h a t  w o u l d  
e v e n t u a l l y  r e a c h  i t  in   t he   no rma l   cou r se   o f   even t s .   A l though   t he   p ro -  
gram has much to  be  p roud  o f  and  enormous  po ten t i a l ,  i t  c o u l d  u s e f u l l y  
reassess i t s  pos i t i on ,   improve  its i n t e g r i t y  and  above a l l ,  s e l e c t  u s e r s  
who can  implement  successfu l  and  meaningfu l  demonst ra t ion  pro jec ts .  
How d o e s  t h e  r e m o t e  s e n s i n g  p r o g r a m  l o o k  f r o m  t h e  v i e w p o i n t  o f  c r i t i c a l  
u s e r s ?  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
T h e  t e c h n o l o g y  t r a n s f e r  p r o g r a m  t e n d s  t o  o v e r s e l l  t h e  p r o d u c t .  
Which demons t r a t ions  have  p roven  the  t echno logy  to  be  ope ra -  
t i o n a l ?  
The technology has shown i t s e l f  t o  b e  u s e f u l  o n l y  a t  t h e  b r o a d e s t  
level  o f  c l a s s i f i c a t i o n ,  o n e  n o t  n e e d e d  b y  m o s t  u s e r s .  
O v e r s e l l  a t  t h e  t o p  p o l i t i c a l  l e v e l s  r e s u l t s  i n  topdown  imposi- 
t i o n  o f  a d o p t i o n ,  a c o n d i t i o n  t h a t  c o n t r i b u t e s  t o  r e s i s t a n c e  a n d  
c e r t a i n  f a i l u r e .  
To b e  o p e r a t i o n a l ,  t h e  s y s t e m  m u s t  d e l i v e r  t h e  g o o d s  c o s t  e f f e c t -  
i v e l y ,  w i t h i n  t h e  r e q u i r e d  t i m e  frame. 
The user  survey i s  f u l l  o f  exagge ra t ions .  
Due t o  r a p i d  c h a n g e s  i n  t h e  t e c h n o l o g y ,  t h e r e  is l i t t l e  a s s u r a n c e  
o f  c o n t i n u i t y .  
Users i n v o l v e d  i n  d e m o n s t r a t i o n  p r o j e c t s  f i n d  i t  d i f f i c u l t  t o  
g e t  h e l p  f r o m  NASA t e c h n i c a l  s p e c i a l i s t s .  
NASA needs  to  de t e rmine  whom t o  d e a l  w i t h  a n d  how. 
NASA must  expec t  to  fund  tes t  p r o j e c t s  f u l l y  b e c a u s e  o p e r a t i n g  
a g e n c i e s  l i k e l y  t o  a p p l y  t h e  new t e c h n o l o g y  s u c c e s s f u l l y ,  h a v e  
programs i n  o p e r a t i o n  now a n d  l a c k  f u n d s  t o  r u n  p a r a l l e l  tes t  
systems.  
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11 Better c o o r d i n a t i o n   a n d   c o n c e r t e d   e f f o r t   d i r e c t e d   t o  a few 
s o p h i s t i c a t e d  u s e r s  w o u l d  b e  p r e f e r a b l e  t o  t h e  p r e s e n t  p o l i c y  
of d i f f u s i o n .  
12 The new technology i s  merely a system of c l a s s i f i c a t i o n   a n d  
s a m p l i n g  a n d  s h o u l d  b e  t r e a t e d  as such. 
T h e  f e a t u r e s  e s s e n t i a l  t o  a n y  c l a s s i f i c a t i o n  s y s t e m  s e l e c t e d  b y  r e s o u r c e  
managers t o  r e p l a c e  e x i s t i n g  s y s t e m s ,  are c l e a r   c u t   a n d  known. Although 
L a n d s a t  p u b l i c i t y  i m p l i e s  t h a t  i t  c a n  p r o v i d e  t h e s e  f e a t u r e s ,  w e  have 
n o t  y e t  s e e n  them achieved through Landsat.  
Here i s  t h e   c h a l l e n g e .   I f   y o u r   t e c h n o l o g y   c o u l d   c l a s s i f y   t h e   u r b a n ,  
a g r i c u l t u r a l  o r  f o r e s t r y  r e l a t e d  r e s o u r c e s  i n  t h e  S ta te  of  Washington  by 
b r o a d  b i o l o g i c a l  a n d  c o n d i t i o n  c l a s s e s  f o r  e a c h  o f  s e v e r a l  o w n e r s h i p  
classes, w e  would  use i t  i m m e d i a t e l y .   I f   t h e   a c c u r a c y ,   t i m e l i n e s s   a n d  
c o s t  e f f e c t i v e n e s s  were a n y w h e r e  n e a r  t h e  i n s t a l l e d  a c c u r a c y  a n d  p r e c i s i o n  
o f   ou r   ex i s t ing   sys t em,  w e  would  use i t  immedia te ly .   I f  w e  cou ld   be  
r e a s o n a b l y  c e r t a i n  t h a t  t h e  t e c h n o l o g y  w o u l d  b e  i n  p l a c e  o r  a t  least  b e  
a b l e  t o  b e  r e p l i c a t e d  a n d  c o m p a r e d  5 o r  10 years  f rom now, w e  would use 
i t  immediately.  
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TECHNOLOGY TRANSFER  AS A PERSONALIZED  PROCESS 
Barry  Schrumpf  (Oregon  State   Universi ty  
Corva l l i s ,   Oregon)  
O f  p r i m a r y  i m p o r t a n c e  i n  g e t t i n g  new technology accepted  is  i n i t i a l  suc-. 
cess. I f   a n   a g e n c y   h a s   n o t   t h i s   a s s u r a n c e  a t  t h e  o u t s e t ,  i t  cannot   in-  
v e s t  i n  f u r t h e r  e x p l o r a t i o n  o f  u t i l i t y .  I n  view o f   t h e   c o n s i d e r a b l e  
r e s i s t a n c e  t o  i n n o v a t i o n ,  e s p e c i a l l y  when c u r r e n t  p r a c t i c e  i s  regarded  
as sa t i s f ac to ry ,  advan tages  mus t  be  immedia t e ly  and  impress ive ly  ev iden t .  
R a t i o n a l i z a t i o n s ,  s u c h  as " b e t t e r  i n f o r m a t i o n "  o c c u r  o n l y  a f t e r w a r d .  
Only i n  t h e  rare i n s t a n c e  when an agency is o b l i g e d  t o  r e p o n d  t o  a new 
t a s k  f o r  w h i c h  t h e r e  are no  ex i s t ing  mechan i sms  does  the re  appea r  t he  
u n i q u e   o p p o r t u n i t y   f o r  new technology.   This   cannot   be   cons t rued ,   however ,  
as t h e  u s u a l  v e h i c l e  f o r  t e c h n o l o g y  t r a n s f e r .  
What w i l l  m o t i v a t e  a g e n c y  p e r s o n n e l  t o  a c c e p t  a new technology? 
1 Development   o f   the i r  own b e l i e f   t h a t   t h e  new technology w i l l  
work f o r  them. 
2 The   convic t ion   tha t   cos t - sav ing   and   t ime-saving   can   be   ach ieved .  
When h a s  R t e c h n o l o g y  b e e n  t r a n s f e r r e d :  
1 bJhen an  agency w i l l  commit t h e i r  own ( u n s u b s i d i z e d )   s u p p o r t   o  
t h e  p r o j e c t .  
2 When an   agency   e s t ab l i shes   an   i nhouse   unde r s t and ing   o f   t he  
technology and commits  s taff  time t o  p r o j e c t  p l a n n i n g .  
How do you achieve a v i2 , t I . e  technology t ransfer  process?  
1 F ind   t he   key   agency   pe r son   whose   a t t r i bu te s   i nc lude   an   i nqu i s i -  
t i ve  mind and  an  unders tanding  of h i s  p e e r s .  
2 L i s t e n   t o   t h a t   p e r s o n  so  as t o   l e a r n   a n d   u n d e r s t a n d   h i s   a g e n c y ' s  
i n fo rma t ion  needs .  
3 Use t h e   a p p r o p r i a t e   c o m b i n a t i o n   o f   t e c h n o l o g i e s   t o  meet r e a l  
needs ,  s ince  no  one  approach  may b e  s u i t a b l e .  
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4 Do a l l  you   can   t o  make t h e  f i r s t  p r o j e c t  a s u c c e s s f u l  o n e ,  s i n c e  
a t  b e s t ,  t h i s  is  on ly  a foo t - in - the  door ,  a s p r i n g b o a r d  t o  f u t u r e  
oppor tun i ty .  
5 F o l l o w   t h r o u g h   w i t h   t h e   a g e n c y   t o   b r o a d e n   a n d   d i v e r s i f y   a p p l i c a -  
t i o n s .  
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A THE ROLE OF THE NATIONAL GOVERNOR'S ASSOCIATION IN 
REMOTE  SENSING 
Peggy Harwood (NGA Earth Resources Data Council 
Washington, DC) 
Speaking  for  the  National  Governor's  Association's  (NGA)  Earth  Resources 
Data  Council,  Peggy  Harwood  identified  kinds  of  information  the  NGA 
seeks  on  a  national  level.  NGA  publishes  a  newsletter  summarizing  the 
status of remote  sensing  activities,  covering  topics  such  as  orbit  deter- 
mination,  data  collection,  nationwide  high  altitude  aerial  photography 
and  current  legislation. 
NGA  wants  to  contribute,  at  a  national  level,  information  beneficial  to 
users  in  a  variety  of  applications,  Harwood  stated.  Whenever  possible, 
NGA  will  support  primary  objectives  meaningful  to  all  interests  and  users, 
she added. 
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B REMOTE SENSING APPLICATIONS IN FORESTRY 
PANEL  CHAIRPERSON (California  Department of Forestry 
Dale  Wierman Sacramento,  California) 
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Fo res t s  o f  t he  Wes te rn  Un i t ed  States  c o v e r  h u n d r e d s  o f  m i l l i o n s  o f  a c r e s .  
T h o s e  f o r e s t s  w h i c h  h a v e  n o t  b e e n  c o n v e r t e d  t o  c i t i e s ,  v i n e y a r d s ,  o r c h a r d s ,  
p a s t u r e s ,  p a r k s ,  e t c . ,  are no  longer  v iewed by  our  publ ic  as a n  e n d l e s s  
t imber   o r   l and  reserve. There   has   been  a r e a l i z a t i o n  t h a t  o u r  f o r e s t s  
p r o v i d e  much more  than  t imber   and  land.  Our s o c i e t y  i s  t o  a g r e a t  e x t e n t ,  
dependent  upon a l l  o f  o u r  f o r e s t s  as a r enewab le  r e source .  
F o r e s t  l a n d  management c o n t r a s t s  s h a r p l y  w i t h  t h a t  o f  a g r i c u l t u r a l  l a n d s  
i n  many ways .   These   d i s t i nc t ions   have  made fo re s t   l and   manang ing   agenc ie s  
a n d   p r i v a t e   e n t i t i e s   l o n g  term users   of   remote  sensing  technology.   Opera-  
t i o n a l  commitment  of  Landsat  technology i n  f o r e s t  management o r  r e g u l a -  
t o ry   p rog rams ,   has   no t   been  made.  However, many p r o j e c t s   i n d i c a t e   p o t e n -  
t i a l  f o r  i t s  u s e  as a c o s t  e f f e c t i v e  e l e m e n t  o f  a d a t a  b a s e  f o r  t h e  f u t u r e .  
The Washington S ta t e  Depar tmen t  o f  Na tu ra l  Resources  has  ex tens ive  fo re s t  
l a n d  management r e s p o n s i b i l i t i e s .  Data n e e d s   t o   s u p p o r t  management d e c i s -  
i o n s  o n  p r o d u c t i v e  t i m b e r l a n d ,  r e s u l t e d  i n  a comprehensive remote sensing 
program  to   be   deve loped   and   main ta ined .   This   inc ludes   ex tens ive   p rocure-  
ment and use of a e r i a l  photography and 6 p r o j e c t s  i n v e s t i g a t i n g  t h e  i n t e -  
g ra t ion  o f  Landsa t  t echn iques  in to  ope ra t iona l  p rograms .  
1 Western   Washington   Fores t   Product iv i ty   S tudy  - Invo lved   t he  
development  and evaluat ion of  a new r e g i o n a l  f o r e s t  s u r v e y  method 
w h i c h  i n t e g r a t e d  d i g i t a l  i m a g e  p r o c e s s i n g ,  m u l t i s t a g e  s a m p l i n g ,  
a e r i a l  p h o t o g r a p h i c  i n t e r p r e t a t i o n  a n d  t r a d i t i o n a l  f i e l d  s a m p l i n g  
methods. 
2 Coopera t ive  DNR & US F o r e s t S e r v i c e   L a n d s a t   R e g i o n a l   I n v e n t o r y  - 
C u r r e n t l y  i n v e s t i g a t i n g  t h e  i n t e g r a t i o n  o f  L a n d s a t  w i t h  p r e s e n t  
r e g i o n a l -  s u r v e y  m e t h o d s  i n  c o n t r a s t  t o  t h e  p r o c e e d i n g  s t u d y  w h i c h  
involved  the  deve lopment  of  a new method. 
3 Landsat   Operat ional   Inventory  (Western  Washington)  - Evalua ted  
t h e  c a p a b i l i t y  o f  L a n d s a t  t o  p r o v i d e  d e t a i l e d  f o r e s t  management 
d a t a .  
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4 Clearcut   Moni tor ing   S tudy  - A c o o p e r a t i v e   p r o j e c t   w i t h   t h e  
Depar tmen t  o f  Revenue  to  use  mul t ida t e  d ig i t a l ly -p rocessed  
L a n d s a t  d a t a  t o  m o r e  e f f i c i e n t l y  e n f o r c e  t h e  S ta te ’s  Timber 
Y i e l d  Tax Law. 
5 Landsa t   Opera t iona l   Inventory   (Eas te rn   Washington)  - E v a l u a t e s  
t h e  c a p a b i l i t y  o f  L a n d s a t  t o  p r o v i d e  r e s o u r c e  d a t a  f o r  E a s t e r n  
Wash ing ton  fo res t  t ypes  and  use  o f  t opograph ic  da t a  fo r  improv ing  
f o r e s t  c l a s s i f i c a t i o n .  
6 ”- Sta t e  ofWashington Information Service - C u r r e n t l y   b e i n g  
developed b y  the  DNR. T h i s  p r o j e c t s  g o a l  i s  t o  combine   s ta tewide  
m a p p i n g ,  g e o p r o c e s s i n g  a n d  r e m o t e  s e n s i n g  a c t i v i t i e s  i n t o  a n  i n -  
f o r m a t i o n  service t h a t  w i l l  s a t i s f y  d i v e r s e  r e s o u r c e  p l a n n i n g  
and  management  needs  of  county, s t a t e  a n d  f e d e r a l  a g e n c i e s .  
Emphasis i s  p l a c e d  o n  d i s c u s s i n g  t h e  r o l e  of L a n d s a t  i n  t h i s  i n -  
format ion  service concept .  
The H a w a i i  D i v i s i o n  o f  F o r e s t r y  h a s  e x t e n x i v e  f o r e s t  l a n d  management 
r e s p o n s i b i l i t i e s   o n   s e v e r a l   i s l a n d s .   A p p r o x i m a t e l y   h a l f   t h e  s t a t e ,  
two m i l l i o n  a c r e s ,  i s  f o r e s t e d  a n d  e x h i b i t s  c o n s i d e r a b l e  e n v i r o n m e n t a l  
a n d   e c o l o g i c a l   d i v e r s i t y .   T h e s e   f o r e s t s  are managed w i t h i n  t h e  m u l t i p l e  
use  concept  by a r e l a t i v e l y  s m a l l  s t a f f .  The  uses   of   remote  sensing,  
m a i n l y  c o n v e n t i o n a l  a e r i a l  p h o t o g r a p h y ,  a r e  v a r i e d  d u e  t o  l a c k  o f  a c c e s s  
a n d  t h e  r u g g e d  n a t u r e  o f  t h e  t e r r a i n .  
There are s e v e r a l  p r o b l e m s  t h a t  d o  n o t  l e n d  t h e m s e l v e s  t o  s o l u t i o n s  by 
c o n v e n t i o n a l  a e r i a l  photography.  Landsat i s  b e i n g   c o n s i d e r e d   a s  a t o o l  
i n  a t t a i n i n g  a s o l u t i o n .   P r o b l e m s   i n v o l v e   v e g e t a t i o n   a n d   l a n d   u s e  map- 
p ing ,  r e source  da t a  bank  e s t ab l i shmen t  and  managemen t ,  fo re s t  p e s t  s u r v e y s  
and ecosystem mapping. 
P r e l i m i n a r y  r e s u l t s  o f  i n v e s t i g a t i o n s  i n t o  L a n d s a t  h a v e  b e e n  p r o m i s i n g .  
The Hawaii  Divis ion of  Forestry w i l l  be  recommending the adopt ion of  a 
p r o c e s s i n g  s y s t e m  t o  i t s  s t a t e  l e g i s l a t u r e  i n  t h e  n e a r  f u t u r e .  
The Nevada Divis ion of  Forestry has  minimal  forest  management  responsi-  
b i l i t y  on s t a t e  lands .   Wi th  80% o f  t h e  l a n d  area u n d e r  f e d e r a l  owner- 
s h i p  a n d  t h e  a r i d  n a t u r e  o f  m a j o r  l a n d  areas,  t h e r e  h a s  b e e n  l i t t l e  
o p p o r t u n i t y  i n  t h e  p a s t ,  t h o u g h  a s s i s t a n c e  t o  p r i v a t e  l a n d o w n e r s  i s  
provided.  A p i lo t   s tudy   i n   t he   Doug las   Coun ty   and   Ca r son   C i ty  areas 
w i l l  e v a l u a t e  t h e  c a p a b i l i t y  o f  L a n d s a t  t o  i n v e n t o r y  a n d  map v a r i o u s  
con i f e rous  types  by  6 classes of  o w n e r s h i p  a n d  i n c o r p o r a t e  c o r r e l a t i o n s  
between t ree  crown c l o s u r e  a n d  b a s a l  area o f  f o r e s t  t y p e s .  
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The  Ca l i fo rn ia  Depar tmen t  o f  Fo res t ry  (CDF) expends l i t t l e  o f  t he  annua l  
budget   managing   fores t   l ands .   These   l ands  (+ 42 m i l l i o n  a c r e s )  are 
n e a r l y   e q u a l l y   d i v i d e d   b e t w e e n   p r i v a t e   a n d   f e d e r a l   o w n e r s h i p .   U n t i l  
enac tment  of  the  Fores t  Resources  Assessment  SI P o l i c y  A c t  (FRAPA) i n  
1977 ,  t he  CDF w a s  p r i n c i p a l l y  i n v o l v e d  i n  r e g u l a t o r y  a s p e c t s  o f  t i m b e r  
h a r v e s t i n g  o n  p r i v a t e  f o r e s t  l a n d  a n d  w i l d l i f e  f i r e  p r o t e c t i o n .  
Within CDF, p o s t  FRAPA, a p e r i o d i c  a n a l y s i s  a n d  a s s e s s m e n t  o f  t h e  s u p p l y  
and demand f o r  f o r e s t  r e s o u r c e s  a n d  i m p o r t a n t  p o l i c y  c o n s i d e r a t i o n s  
a f f e c t i n g  management of a l l  f o r e s t  r e s o u r c e s  i n  C a l i f o r n i a ,  is  t o  b e  
c o m p l e t e d .   C o m p l e t e   a n d   o b j e c t i v e   a n a l y s i s   i n   t h e   f u t u r e  will depend 
upon a much b e t t e r  d a t a  b a s e  b e i n g  d e v e l o p e d .  
An a t t e m p t  was made t h i s  p a s t  y e a r  t o  u t i l i z e  L a n d s a t  d a t a  t o  e s t a b l i s h  
a F o r e s t  Land Data  Base.   August  1976  Landsat  scenes were mosaicked 
t o g e t h e r   s t a t e w i d e .  An u n s u p e r v i s e d   c l a s s i f i c a t i o n  w a s  completed  and 
16  land  cover  classes were i d e n t i f i e d .   T h i s   i n c l u d e d  6 f o r e s t  classes 
of   pure  and  mixed  hardwood  and  conifer   types.   Within  this   next   year ,  
e f f o r t s  w i l l  b e  made t o  r e f i n e  t h i s  c l a s s i f i c a t i o n ,  u s i n g  s u p e r v i s e d  
t e c h n i q u e s  o n  c e r t a i n  s e l e c t e d  c o u n t i e s .  ' A n c i l l a r y  i n f o r m a t i o n  s u c h  as 
s o i l s ,  t e r r a i n  o r  o w n e r s h i p  d e l i n e a t i o n s  w i l l  b e  c o n s i d e r e d  i n  e f f o r t s  
t o  d e v e l o p  a F o r e s t  Land  Management I n f o r m a t i o n  Base. 
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C USER NEEDS ASSESSIENTS 
PANEL  CHAIRPERSON 
D r .  Frank Westerlund 
(Remote Sensing Applicat ions Laboratory 
Universi ty  of  Washington 
Sea t t le ,  Washington) 
I n t r o d u c t o r y  Remarks 
Th i s  confe rence  has  hea rd  much c r i t i c a l  d i s c u s s i o n  o f  t e c h n o l o g y  t r a n s f e r  
i s s u e s   a n d   o f   L a n d s a t   t e c h n o l o g y   i t s e l f .   T h e   f a m i l i a r   q u e s t i o n   h a s   b e e n  
r a i s e d ,  is Landsa t  a s o l u t i o n  i n  s e a r c h  o f  a p r o b l e m ?   C l e a r l y ,   i n  some 
cases  the  answer  i s  y e s ,  b e c a u s e  w e  do n o t  h a v e  a n  i d e a l  w o r l d  i n  w h i c h  
t h e  n e e d s  o f  a l l  p o t e n t i a l  u s e r s  c a n  b e  d e t e r m i n e d  p r i o r  t o  b e g i n n i n g  
development  and  use  of a t o o l ,  l i k e  L a n d s a t ,  t h a t  p r o m i s e s  t o  h a v e  w i d e  
r a n g e  a p p l i c a t i o n  a n d  b e n e f i t .  
I d e n t i f i c a t i o n  o f  n e e d s  m u s t  b e  t h e  d r i v i n g  f o r c e  b e h i n d  e a c h  s p e c i f i c  
i n s t a n c e   o f   t e c h n o l o g y   a p p l i c a t i o n .   I d e n t i f i c a t i o n   s h o u l d ,   a l o n g   w i t h  
e v i d e n c e  o f  c o s t  e f f e c t i v e n e s s ,  p r o v i d e  j u s t i f i c a t i o n  f o r  e v e r y  e f f o r t  
o f  t echno logy  t r ans fe r  a t  wha teve r  l eve l  i t  o c c u r s  - f rom an  ind iv idua l  
u s e r  t o  a n  e n t i r e  s t a t e .  For   t h i s   t o   happen ,   needs   mus t   be  made e x p l i c i t .  
Otherwise,  i t  i s  j u s t   t o o   e a s y   t o   g l o s s   o v e r  t h e m .   T h i s   b r i n g s   u s   t o   t h e  
c e n t r a l  i s s u e s  a d d r e s s e d  b y  t h i s  p a n e l .  
How do   you   i den t i fy  r ea l  n e e d s   i n   t h e   f i r s t   p l a c e ?  
How d o  you   def ine   and   descr ibe   them? 
How do you  document  them? 
How do  you  do t h i s  i n  a sys temat ic   and   unbiased  way? 
The needs w e  a r e  t a l k i n g  a b o u t ,  o f  c o u r s e ,  a r e  n e e d s  f o r  i n f o r m a t i o n  
a b o u t  l a n d  r e s o u r c e s ,  t o , s e r v e  o p e r a t i o n a l  d e c i s i o n  m a k i n g  a t  d i f f e r e n t  
l eve l s   o f   gove rnmen t .   Subs t an t ive   r ange   o f   l and   r e source   i n fo rma t ion  i s  
g r e a t .  Many p h y s i c a l ,   s p a t i a l   a n d   t e m p o r a l   p a r a m e t e r s  are r e q u i r e d   t o  
d e s c r i b e  i t .  To a r r i v e  a t  t h e s e   d e f i n i t i o n s   r e q u i r e s   a n   e x a m i n a t i o n   o f  
t h e  n e e d s  b a s i s ,  t h e  u s e r  o r g a n i z a t i o n  a n d  i ts  manda te s  and  d i f f e ren t  
k inds  of  dec is ion  making  tha t  ,occur ,  f rom upper  leve l  managers  to  people  
i n  t h e  f i e l d .  
Equal ly  impor tan t  are  ques t ions  o f  who does a needs assessment ,  what  is 
i ts  scope ,  when does i t  occur  and  what are the  pu rposes  and  mot iva t ions .  
Every  da ta  user  knows,  bas ica l ly ,  what  he  or  she  needs  and  makes t h i s  
a s ses smen t   f r equen t ly .   Bu t   i f  w e  are c o n s i d e r i n g   d a t a   c o l l e c t i o n   o r  
d a t a  management t e c h n o l o g y  t o  meet t h e  c o l l e c t i v e  n e e d s  o f  many u s e r s ,  
such as L a n d s a t  o r  GIs, w e  have  to  look  a t  a u s e r  community and needs 
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assessment becomes a spec ia l i zed  t a sk  usua l ly  pe r fo rmed  by  someone  on 
t h e  o u t s i d e  a t  one  po in t .  The  ques t ion  o f  who s u r v e y s  whom, can  in-  
v o l v e   p o l i t i c a l   s e n s i t i v i t i e s .   F o r   t h i s   r e a s o n ,   u s e r s   d i r e c t   i n v o l v e -  
ment i n   t he   conduc t   o f   needs   a s ses smen t s  is  h i g h l y  d e s i r a b l e .  No matter 
how c o l l e c t i v e  t h e  r e s u l t s ,  a needs  assessment  must  address  perce ived  
n e e d s  o f  i n d i v i d u a l  d a t a  u s e r s  as w e l l  as s t a t e d  o r  presumed require-  
men t s  o f  l eg i s l a t ion  and  o the r  manda te s .  
There are m e t h o d o l o g i c a l  i s s u e s  o f  how to  conduc t  an  a s ses smen t ,  how 
t o  o r g a n i z e  p a r t i c i p a n t s ,  w h a t  s u r v e y  i n s t r u m e n t s  t o  u s e ,  how t o  p r e s e n t  
t h e   f i n d i n g s   a n d   w h a t   s u b s e q u e n t   a n a l y s e s   t o   p e r f o r m .   R e l a t i v e l y  l i t t l e  
es tab l i shed   methodology seems t o   e x i s t .   F i n a l l y ,   t h e r e  i s  t h e   q u e s t i o n  
of  what t o  do w i t h  t h e  r e s u l t s .  What mechanisms e x i s t  f o r  a s s i m i l a t i n g  
a n d  u s i n g  t h i s  i n f o r m a t i o n  o r  d o e s  i t  wind up on a s h e l f ?  T h e s e  i s s u e s  
assume major  propor t ions  when you  th ink  abou t  a s t a t e  a t t e m p t i n g  t o  com- 
p r e h e n s i v e l y  assess i t s  i n f o r m a t i o n   n e e d s .   S e v e r a l  states have  begun 
such  a p r o c e s s .  
User Needs Assessments i n  Alaska/Hawaii/Calif_qr_nia/North Dakota 
P a n e l  members have a l l  b e e n  i n v o l v e d  i n  s t a t e w i d e  n e e d s  a s s e s s m e n t s  a n d  
t h e y  r e p r e s e n t  a v a r i e t y  o f  e x p e r i e n c e  i n  t h i s  area. 
D r .  Lloyd Eggan of the Alaska Department of Natural  Resources,  heads a 
t a s k  g r o u p  w i t h i n  t h e  i n t e r a g e n c y  A l a s k a  Land Managers Cooperative Task 
F o r c e  t h a t  i s  conduct ing  a da ta  needs  su rvey  among a dozen s t a t e  and 
f e d e r a l   r e s o u r c e   a g e n c i e s .   T h i s   s u r v e y  i s  a good  example  of a w e l l  
c o o r d i n a t e d ,  u s e r  p a r t i c i p a t o r y  e f f o r t  a t  comprehens ive ly  a s ses s ing  
n e e d s   f o r   l a n d   r e s o u r c e   i n f o r m a t i o n .   M o r e o v e r ,  i t  p r o v i d e s  a set  of 
requi rements  for  deve lopment  of  commonly access ib l e  sys t ems  o f  data  
c o l l e c t i o n  a n d  management. 
M r .  Michael Munekiyo  of t h e  H a w a i i  Department of Planning & Economic 
Development  directed a mode l imi t ed  su rvey  conduc ted  a t  t h e  o u t s e t  o f  
t h e  s t a t e ' s  Landsat  demonstrat ion program by Hawaii's Ad Hoc Committee 
on  Remote  Sensing.  This  survey w a s  d e v e l o p e d   s p e c i f i c a l l y   t o   i d e n t i f y  
p o t e n t i a l  a p p l i c a t i o n s  o f  r e m o t e  s e n s i n g  d a t a  as a b a s i s  f o r  d e s i g n i n g  
the  demonstrat ion  program. Mr. Munekiyo 'emphasized  the  advantages  of  
conduct ing a needs  survey  through a small, inhouse  team of agency  repre- 
s e n t a t i v e s  w i t h i n  t h e  t r a d i t i o n a l l y  c l o s e  w o r k i n g  e n v i r o n m e n t  o f  H a w a i i  
s t a t e  a g e n c i e s .   R e s u l t s  were o b t a i n e d   q u i c k l y   w i t h  a minimum of   d i s -  
ag reemen t s .   The   da t a   cou ld   be   app l i ed   d i r ec t ly   t o   p rog ram  p l ans   because  
o f  t h e  g r o u p ' s  c o h e s i v e n e s s  a n d  i n h o u s e  s t a t u s  w i t h i n  a n  a l r e a d y  c o h e s i v e  
g roup  o f  u se r  agenc ie s .  
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M r .  S t even  Kraus  o f  t he  Ca l i fo rn ia  Governor ' s  Of f i ce  o f  P lann ing  & Re- 
s e a r c h  h a s  b e e n  i n v o l v e d ,  a l o n g  w i t h  t h e  C a l i f o r n i a  E n v i r o n m e n t a l  Data 
C e n t e r ,  i n  a s t u d y  n o t  o n l y  o f  d a t a  n e e d s ,  b u t  o f  t h e i r  c o u n t e r p a r t  - 
e x i s t i n g  d a t a  c o l l e c t i o n  p r o g r a m s  a n d  r e f e r e n c e  i n f o r m a t i o n  c o n c e r n i n g  
d a t a .  H e  e m p h a s i z e d   t h e   s u b j e c t s   s e n s i t i v e   n a t u r e   a n d   t h e   i m p o r t a n c e  
o f  conduc t ing  f ace - to - f ace  in t e rv i ews  wi th  agency  manage r s  to  e s t ab l i sh  
conf idence  and  avoid  misconcept ions  about  the  purposes  of  such  a survey .  
I n  p a r t i c u l a r ,  t h e  i s s u e  o f  d a t a  s h a r i n g  m u s t  b e  a d d r e s s e d  w i t h  care 
d u e  t o  i ts  p o s s i b l e  o r  p e r c e i v e d  r e l a t i o n s h i p  t o  a g e n c y  f u n d i n g  f o r  d a t a  
col lect ion  and  management .  Mr. K r a u s   s t r e s s e d   t h e   b e n e f i t s   u s e r s  may 
der ive  f rom shar ing  da ta  and  f rom development  of  a c e n t r a l i z e d  d a t a  
r e f e r e n c e  s o u r c e .  H e  n o t e s  t h a t  a Ca l i fo rn ia   Env i ronmen ta l  Data Center  
g o a l  i s  t o  e s t a b l i s h  s u c h  a n  i n f o r m a t i o n  c l e a r i n g h o u s e  f o r  d a t a  s o u r c e s .  
D r .  Roland D. Mower, D i r e c t o r  o f  t h e  U n i v e r s i t y  o f  N o r t h  D a k o t a  I n s t i t u t e  
f o r  Remote S e n s i n g  d e s c r i b e d  t h e  i n t e r g o v e r n m e n t a l  team approach taken 
to  deve lop  capab i l i t i e s  r equ i r ed  fo r  Nor th  Dako ta ' s  Reg iona l  Env i ronmen ta l  
Assessment  Program (REAP) system. 
A l l  4 of  these  s t a t e  n e e d s  a s s e s s m e n t  e f f o r t s  i n v o l v e d  c o n s i d e r a t i o n s  of 
o b j e c t i v e s ,   s u p p o r t ,   o r g a n i z a t i o n ,   p a r t i c i p a t i o n ,   i m p l e m e n t a t i o n   a n d  
a n a l y s i s   a n d   u s e   o f   r e s u l t s ,   t h a t   d e s e r v e   e x t e n d e d   d i s c u s s i o n .  I t  was 
d e c i d e d  t o  i n c l u d e  d e t a i l e d  d e s c r i p t i o n  o f  two a c t i v i t i e s  i n  t h e s e  p r o -  
c e e d i n g s .   I n q u i r i e s   a b o u t   t h e  user  needs   assessments   for   Alaska ,  H a w a i i ,  
Ca l i fo rn ia  and  Nor th  Dako ta  shou ld  be  addres sed  to  the i r  r e spec t ive  pane l  
members. 
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THE ALASKA DATA NEEDS SURVEY 
D r .  Lloyd  Eggan  (Department  of  Natural  Resources 
Anchorage,  Alaska) 
The Alaska Interagency Data Needs Survey is ,  i n  p a r t ,  a n  o u t g r o w t h  o f  a 
similar e f f o r t  w i t h i n  t h e  A l a s k a  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s  (DNR) 
t o  assess i ts  i n f o r m a t i o n   r e q u i r e m e n t s .   I n  mid 1978,  t h e  DNR Commis- 
s i o n e r  i n i t i a t e d  a department-wide program t o  d e v e l o p  a system of  auto-  
mated  da ta  handl ing  mechanisms to  suppor t  the  depar tment ' s  mass ive  land  
and   r e sources  management a c t i v i t i e s .  A Design  Group w a s  e s t a b l i s h e d .  
The  groups f i r s t  i d e n t i f i e d  t a s k  w a s  t o  c o n d u c t  a use r  needs  su rvey  
c o v e r i n g  D N R ' s  e n t i r e  l a n d  a n d  r e s o u r c e  m a n a g e m e n t  a c t i v i t i e s .  
A t  t h e  same time, t h e  A l a s k a  Remote Sens ing  Task  Force ,  an  in te ragency  
g r o u p  e s t a b l i s h e d  u n d e r  t h e  t h e n  F e d e r a l - S t a t e  Land Use Planning  Commis- 
s ion   fo r   A laska ,   dec ided   t o   su rvey   A laskan   r e source   agenc ie s .  The purpose 
w a s  t o  i d e n t i f y  n e e d s  t h a t  c o u l d  b e  a d d r e s s e d  t h r o u g h  r e m o t e  s e n s i n g  a p -  
p l i c a t i o n  t e c h n o l o g y ,  p r e p a r a t o r y  t o  i n i t i a t i n g  a demonstrat ion  program 
w i t h  NASAIWRAP (and ASVT) s u p p o r t .  DNR and   t he  Remote Sensing  Task  Force 
met a n d  w i t h  a s s i s t a n c e  f r o m  NASA, c o l l a b o r a t e d  i n  t h e  d e v e l o p m e n t  o f  a 
su rvey   fo rm  des igned   t o   be   s e l f - admin i s t e red   w i th in   agenc ie s .  DNR t h e n  
admin i s t e red  the  su rvey  inhouse  th rough  i t s  Design  Group,  whose members 
were e a c h  r e s p o n s i b l e  f o r  o b t a i n i n g  r e q u i r e d  i n f o r m a t i o n  f r o m  t h e i r  re- 
s p e c t i v e  d i v i s i o n s  o r  s e c t i o n s .  
When t h i s  a p p r o a c h  b e g a n  t o  p r o d u c e  r e s u l t s  f o r  DNR, t h e  Remote Sensing 
Task Force sought  a comparable  coord ina t ion  mechanism for  i t s  i n t e r a g e n c y  
survey .   The   Federa l -S ta te  Land Use Planning  Commission w a s  n e a r i n g  i t s  
l e g i s l a t e d   t e r m i n a t i o n   a n d   c o u l d   n o t   s e r v e   t h i s   f u n c t i o n .   A n o t h e r   i n t e r -  
agency  group was formed,   the  Commit tee   on  Natural   Resource  Information 
Management (CONRIM). CONRIM was es tak1 . i shed   under   the   Alaska  Land 
Managers  Cooperative  Task  Force,   cren;led 2 years  ago  through a memorandum 
of  agreement  s igned by the Governor  of  Alaska,  the Secretaries o f  I n t e r i o r  
a n d  A g r i c u l t u r e  a n d  t h e  P r e s i d e n t  o f  t h e  A l a s k a  F e d e r a t i o n  of N a t i v e s .  
T h i s  t a s k  f o r c e  p r o v i d e s  a permanent  coord ina t ion  mechanism for  agencies  
a n d   o r g a n i z a t i o n s   t h a t  own o r  manage 95% of   A laska ' s   l and .   These   i nc lude  
Alaska DNR and  Fish & G a m e ,  US F i s h  & W i l d l i f e  S e r v i c e ,  BLPl, F o r e s t  S e r v i c e ,  
P a r k  S e r v i c e ,  SCS and  the  Alaska  Fede ra t ion  o f  Na t ives ,  r ep resen t ing  the  
N a t i v e  r e g i o n a l  a n d  v i l l a g e  c o r p o r a t i o n s .  
CONRIM i s  one  of many adv i so ry  commi t t ees  e s t ab l i shed  unde r  the  Land 
Manager s   Task   Fo rce   t o   add res s   a r eas   o f  common concern .   Others   inc lude  
T lood  P la in  P lanagemen t ,  Wi ld f i r e  Con t ro l ,  Re indee r  Herd ing ,  Br i s to l  Bay 
R2:ion Coopera t ive  Management, V e g e t a t i o n  C l a s s i f i c a t i o n  a n d  R e c r e a t i o n  
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Coordina t ion  (CONRIM) is  c h a r g e d  w i t h  a d d r e s s i n g  common i s s u e s  r e l a t i n g  
t o  r e s o u r c e  d a t a  c o l l e c t i o n ,  e x c h a n g e  a n d  management  and r e l a t e d  t e c h -  
n o l o g y  a p p l i c a t i o n s ,  p a r t i c u l a r l y  g e o g r a p h i c  i n f o r m a t i o n  s y s t e m s .  
The Remote Sensing Task Force,  with DNR suppor t ,  approached  CONRIM and 
r e q u e s t e d   t h a t  i t  s p o n s o r   t h e   i n t e r a g e n c y  Data Needs  Survey. CONRIM,  
s e e i n g  v a l u e  i n  s u c h  a survey  as a d r i v e r  f o r  many of i ts  own a n t i c i -  
p a t e d  a c t i v i t i e s ,  a g r e e d  t o  t h i s  p r o p o s a l  a n d  a Data Needs Survey Task 
Group  composed  of a f ew  agency   r ep resen ta t ives  w a s  e s t a b l i s h e d .  The 
groups  purpose w a s  t o   c o o r d i n a t e   t h e   s u r v e y ,   n o t   c o n d u c t  i t .  Each 
agency  though t  t o  have  some i n t e r e s t  i n  r e s o u r c e  i n f o r m a t i o n  w a s  con- 
t a c t e d  a n d  a s k e d  t o  d e s i g n a t e  a l e a d  i n d i v i d u a l .  T h e s e  p e o p l e  were 
r e s p o n s i b l e  f o r  a d m i n i s t e r i n g  t h e  s u r v e y  w i t h i n  t h e i r  o r g a n i z a t i o n s .  
An o r i e n t a t i o n  w o r k s h o p  was he ld  by  the  Task  Group t o  a c q u a i n t  a g e n c y  
l e a d   p e r s o n s   w i t h   s u r v e y   o b j e c t i v e s .   T h e   r a t i o n a l e   a n d   f o r m a t   o f   t h e  
su rvey  fo rm and  p rocedura l  gu ide l ines  in t ended  to  ach ieve  cons i s t ency  
o f  r e s u l t s .  A l t e r n a t i v e  ways   o f   admin i s t e r ing   t he   su rvey   w i th in   an  
agency w e r e  suggested.   These  included - 
1 I n h o u s e   a g e n c y   o r i e n t a t i o n   b y   t h e   l e a d   p e r s o n   ( w i t h   a s s i s t a n c e  
by the  Task  Group  i f  r eques t ed )  fo l lowed  by s u r v e y  f o r m  d i s t r i -  
b u t i o n  t o  a l l  sect ions and program managers .  
2 F o r   g e o g r a p h i c a l l y   d i s t r i b u t e d   a g e n c y   o f f i c e s ,   m a i l i n g   o f   t h e  
fo rm wi th  wr i t t en  in s t ruc t ions  and  t e l ephoned  exp lana t ions  and  
f o l l o w  up  by t h e  l e a d  p e r s o n .  
3 Lead i n d i v i d u a l   c o n f e r s   w i t h   e a c h   p r o g r a m   m a n a g e r   a n d   j o i n t l y  
complete  the form.  
4 Lead   i nd iv idua l . comple t e s  a l l  cop ie s   o f   t he   fo rm a f t e r  o b t a i n i n g  
n e c e s s a r y  i n f o r m a t i o n  f r o m  e a c h  r e s p o n d e n t  b y  d i r e c t  i n t e r v i e w ,  
te lephone  or  cor respondence .  
Each agency lead w a s  r e q u e s t e d  t o  s u b m i t  a 1 page  implementa t ion  p lan  
e x p l a i n i n g  how the  su rvey  wou ld  be  admin i s t e red .  A f o r m  f o r  t h i s  w a s  
p r o v i d e d ,  r e q u e s t i n g  i n f o r m a t i o n  o n  a n t i c i p a t e d  r e s p o n d e n t s ,  t h e i r  
number ,  o rgan iza t iona l  l oca t ion  and  p rogram respons ib i l i t i e s ,  me thod  o f  
c o n t a c t ,  p r o v i s i o n s  f o r  i n h o u s e  r e v i e w  a n d  f o l l o w - u p  i f  n e e d e d ,  a n y  f o r e -  
seen  problems and  comple t ion  da te .  
The  survey  form is  a 4 page  document. One copy  of  the  form i s  in tended  
t o  b e  c o m p l e t e d  f o r  e a c h  p r o g r a m ,  p r o j e c t  o r  a c t i v i t y  i n  a n  a g e n c y  m a k i n g  
some u s e  o f  p h y s i c a l  l a n d  r e s o u r c e  d a t a  o r  o t h e r  g e o r e f e r e n c e d  d a t a .  
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T h e  t h r e e  terms, "program,"  "pro jec t"  and  "ac t iv i ty"  were provided 
because  i t  w a s  f o u n d  t h a t  d i f f e r e n t  a g e n c i e s  u s e  t h e m  i n  v a r y i n g  w a y s  
t o   d e s c r i b e   t h e i r   o p e r a t i o n s .   I n  many cases ''program'' is u s e d   t o   d e f i n e  
a set o f  c l o s e l y  r e l a t e d  t a s k s  a d d r e s s i n g  a l e g i s l a t i v e  m a n d a t e ,  w i t h  
management r e s p o n s i b i l i t y   a s s i g n e d   t o   o n e   i n d i v i d u a l .   O t h e r   a g e n c i e s ,  
f o r  e x a m p l e ,  F i s h  & G a m e ,  perform many ongoing ac t iv i t i e s  under a g e n e r a l  
mandate,  and are f u n d e d  t o  d o  o t h e r  i n v e s t i g a t i o n s  d e s c r i b e d  as " p r o j e c t s . "  
The  fo rm pe rmi t s  appropr i a t e  term s e l e c t i o n  w i t h  i n d i c a t i o n  o f  i t s  con- 
t e x t ,  i . e . ,  a n  a c t i v i t y ,  u n d e r  a program  or   other   mandate ,   performed  by 
a p a r t i c u l a r  d i v i s i o n  o r  s e c t i o n  o f  t h e  a g e n c y .  
T h e  f o r m ' s  f i r s t  p a g e  i d e n t i f i e s  t h e  r e s p o n d e n t  a n d  a c t i v i t y  ( p r o j e c t ,  
p r o g r a m )   a n d   a s k s   t h e   f o l l o w i n g   q u e s t i o n s   a b o u t   t h e   a c t i v i t y  - 
1 B r i e f l y   d e s c r i b e   t h e   a c t i v i t y  
2 Under  what l e g i s l a t i v e   a u t h o r i t y  is t h e   a c t i v i t y  mandated 
( c i t e  s p e c i f i c a l l y ) ?  
3 What are  the   pu rposes  o f  t h i s   a c t i v i t y ?  What are t h e   p r o d u c t s  
a n d  a c t i o n s  r e s u l t i n g  f r o m  t h e  a c t i v i t y ?  
4 How i m p o r t a n t  i s  t h e  a c t i v i t y  i n  terms o f   y o u r   t o t a l   o p e r a t i o n ?  
What p e r c e n t a g e   o f   y o u r   r e s o u r c e s   ( p e r s o n n e l ,  money, t i m e )   a r e  
committed t o  t h i s  a c t i v i t y ?  
5 Is t h i s   a c t i v i t y   p e r f o r m e d   c o n t i n u o u s l y   o r   o n  a problem  by 
p rob lem  bas i s?  Is t h i s  a temporary   o r   long  term a c t i v i t y ?  
The  second  page  asks:  What ques t ions   mus t   be   answered   by   dec is ion-  
makers i n  t h e  c o u r s e  o f  c o n d u c t i n g  t h i s  a c t i v i t y ,  e . g . ,  s i z e  of  a r e a ?  
Number of people?  Land c o v e r   c h a r a c t e r i s t i c s ?   T y p e   o f   v e g e t a t i o n ?  
T h e  r e s u l t i n g  l i s t  o f  q u e s t i o n s  are t o  b e  i n c o r p o r a t e d  a s  row items i n  
the  ma t r ix  wh ich  appea r s  on  Page  4 .  
Page 3 of  the  form i s  a de ta i l ed  desc r ip t ion  o f  each  co lumn items i n  
t h e  m a t r i x .  F i r s t  o f  t h e s e  is  a n  i d e n t i f i c a t i o n  o f  d a t a  e l e m e n t s  re- 
q u i r e d  t o  a n s w e r  e a c h  q u e s t i o n  t r a n s f e r r e d  t o  t h e  m a t r i x  f r o m  P a g e  2. 
D a t a  e l e m e n t s  s h o u l d  b e  d e f i n e d  i n  s p e c i f i c  terms inc lud ing  pa rame te r  
u n i t s  o f  m e a s u r e ,  i f  a p p l i c a b l e  ( e . g . ,  l a n d  a r e a  i n  a c r e s ) ,  o r  a s p e c i f i c  
l a n d  c l a s s i f i c a t i o n  s y s t e m  a n d  t h e  l e v e l  o f  d e t a i l  r e q u i r e d .  Each d a t a  
e l e m e n t  i d e n t i f i e d  f o r  e a c h  q u e s t i o n  a l s o  g e n e r a t e s  a row i n  t h e  m a t r i x .  
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S u c c e e d i n g  c o l u m n s  p e r t a i n  t o  r e q u i r e d  d a t a  f o r m a t s  a n d  s p a t i a l / t e m p o r a l  
parameters   such  as scale ,  g e o g r a p h i c  c o v e r a g e ,  r e s o l u t i o n  (minimum area 
o r  mapping u n i t s ) ,  t i m i n g  ( o f  d a t a  c o l l e c t i o n ) ,  r e s p o n s e  time ( r e q u i r e d  
tu rna round   on   da t a   r eques t s ) ,   cu r rency   and   f r equency   o f   u se .   Each   pa r -  
ameter is  c a r e f u l l y  d e f i n e d  a n d  d i s t i n g u i s h e d  f r o m  t h e  o t h e r s .  
The l a s t  2 columns i n  t h e  m a t r i x  r e q u e s t  i d e n t i f i c a t i o n  o f  d a t a  s o u r c e s  
i f  a n y ,  c u r r e n t l y  u s e d  f o r  e a c h  d a t a  e l e m e n t  a n d  a n  a s s e s s m e n t  o f  t h &  
a d e q u a c y  o f  t h e s e  s o u r c e s  i n  terms o f  t h e  m a t r i x  p a r a m e t e r s  o r  o t h e r  
fac tors .   Respondents  were i n s t r u c t e d  t o  u s e  t h e  m a t r i x  t o  d e f i n e  g e n e r i c  
d a t a  r e q u i r e m e n t s ,  n o t  c h a r a c t e r i s t i c s  o f  p r e s e n t l y  u s e d  d a t a ,  u n l e s s  
t h e s e  were s e e n  t o  s a t i s f a c t o r i l y  c o i n c i d e .  
T h e  f o l l o w i n g  a g e n c i e s  h a d  p a r t i c i p a t e d  i n  t h e  s u r v e y  a n d  r e t u r n e d  f o r m s  
by mid  1979. 
S t a t e  
Department of Natura l  Resources  
Department of F i s h  & G a m e  
Department of Environmental  Conservat ion 
Department of T r a n s p o r t a t i o n  & P u b l i c  F a c i l i t i e s  
Department of  Community & R e g i o n a l  A f f a i r s  
F e d e r a l  
F i s h  & W i l d l i f e  S e r v i c e  
N a t i o n a l  P a r k  S e r v i c e  
Bureau of Land Management 
F o r e s t  S e r v i c e  
S o i l  C o n s e r v a t i o n  S e r v i c e  
A g r i c u l t u r a l  S t a b i l i z a t i o n  & Conse rva t ion  Se rv ice  
Department of Housing & Urban  Development 
I n t e r a g e n c y  
Flood Plan  Management Committee, Alaska Land Managers 
Cooperat ive Task Force 
An average of  5-10 forms were rece ived  f rom each  agency ,  wi th  a f a r  
l a r g e r  number  from a few agencies  such  as DNR. CONRIM and  the  Task  Group 
are now c o n s i d e r i n g  means  of  compi l ing  informat ion  f rom the  survey  to  
i n d i c a t e  common a n d  p r i o r i t y  d a t a  n e e d s  among the agency community,  
p a r t i c u l a r l y  as r e l a t e d  t o  k e y  i n t e r a g e n c y  p r o g r a m s .  
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T h i s  c o m p i l a t i o n  a n d  o r i g i n a l  f o r m s  w i l l  then be examined from several 
p e r s p e c t i v e s .  CONRIM w i l l  u s e  t h i s  i n f o r m a t i o n  t o  d e t e r m i n e  p r i o r i t i e s  
f o r  c o n c e n t r a t i o n  o f  e f f o r t  r e l a t e d  t o  i n f o r m a t i o n  e x c h a n g e ,  d a t a  s h a r i n g  
and  networking  and GIS c o o r d i n a t i o n .  A s  a complement t o  t h e  Data Needs 
Survey ,  ano the r  CONRIM t a s k  g r o u p  h a s  b e g u n  a n  i n v e n t o r y  o f  e x i s t i n g  d a t a  
b a s e s  a n d  s y s t e m s  i n  A l a s k a ,  w i t h  a view toward  merging  the  two e f f o r t s .  
The  Remote  Sens ing  Task  Force  ( s ince  recons t i tu ted  as a subcommittee of 
CONRIM) i s  u s i n g  t h e  s u r v e y  t o  i d e n t i f y  p o t e n t i a l  a p p l i c a t i o n s  of remote 
s e n s i n g  as a n  i n p u t  t o  t h e  s t a t e ' s  L a n d s a t  D e m o n s t r a t i o n  P r o g r a m  ( a  NASA 
ASVT s t a r t i n g  FY 1980). T h i s   a n a l y s i s  is  being  conducted by D r .  P a u l a  
K r e b s  o f  t h e  U n i v e r s i t y  o f  A l a s k a  G e o p h y s i c a l  I n s t i t u t e  w i t h  NASA/WFUP 
s u p p o r t .  
Several o f  t h e  p a r t i c i p a t i n g  a g e n c i e s  h a v e  a l r e a d y  made i n t e r n a l  u s e  of 
t h e  s u r v e y  r e s u l t s .  DNR h a s  u s e d  t h e  s u r v e y  t o  e s t a b l i s h  s p e c i f i c a t i o n s  
f o r  a c q u i s i t i o n  o f  a geoprocess ing  sys tem and  for  des ign  o f  a land adminis- 
t r a t ion  da ta  base .  The  Depar tmen t  o f  F i sh  & Game h a s  a l s o  u s e d  t h e  s u r v e y  
t o  b e g i n  a concep tua l  des ign  o f  an  in fo rma t ion  sys t em.  
A s  a c o n c l u d i n g  o b s e r v a t i o n ,  a m a j o r  v a l u e  of t h e  s u r v e y  t o  d a t e  h a s  b e e n  
i n  t h e  p r o c e s s ,  n o t  t h e  p r o d u c t .  I t  h a s   g i v e n   a g e n c i e s   a n   o p p o r t u n i t y  
and a t o o l  f o r  e x a m i n i n g  a n d  b e t t e r  d e f i n i n g  t h e i r  r o l e s  a n d  o p e r a t i o n a l  
a c t i v i t i e s ,  a n d  t y p e s  o f  i n f o r m a t i o n a l  s u p p o r t  t h e s e  a c t i v i t i e s  r e q u i r e .  
Doing t h i s  i n  c o n c e r t  w i t h  o t h e r  a g e n c i e s  h a s  p r o m o t e d  a w a r e n e s s  o f  a 
u s e r  community tha t  can  work  toge the r  t o  addres s  common needs. 
F i n a l l y ,  t h e  s u r v e y  h a s  a s s i s t e d  i n  p r e p a r i n g  u s e r s  f o r  t e c h n o l o g y  t r a n s -  
f e r  by  c rea t ing  bo th  awareness  of  n e e d s  a n d  i n t e r e s t  i n  p o t e n t i a l  s o l u -  
t i o n s .  
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NORTH DAKOTA'S EXPERIENCE. I N  USER NEEDS  URVEYS  FOR REAP 
D r .  Roland D. Mower ( I n s t i t u t e   o f  Remote Sens ing  
Univers i ty  of  Nor th  Dakota  
Grand Forks, North Dakota) 
The North Dakota Regional.Environmenta1 Assessment Program (REAP) w a s  
e s t ab l i shed  by  the  1975  Leg i s l a t ive  Assembly  o f  t he  S t a t e  of North 
Dakota. REAP w a s  cha rged  wi th  r e sea rch  on  Nor th  Dako ta ' s  r e sources  and  
development   o f   an   in format ion   and   assessment   sys tem.   The   leg is la t ive  
manda te  appea red  to  emphas ize  need  fo r  t ime ly  co l l ec t ion  and  ana lys i s  
o f  i n fo rma t ion  r equ i r ed  by  members of s ta te  government f o r  a d m i n i s t r a -  
t ive  a n d   p o l i c y   d e c i s i o n s .   I n   r e s p o n s e ,  REAP e v o l v e d   t h e   c o n c e p t   f o r  
an  automated,   geo-based,   information  system. A two-phase  approach w a s  
u s e d   t o   a c h i e v e   t h i s   g o a l .   P h a s e  I invo lved   r equ i r emen t s   ana lys i s   and  
c o n c e p t u a l  d e s i g n  f o r  REAP. Phase I1 o f  t h e  d e s i g n  e f f o r t  i n c l u d e d  a 
sys tems  ana lys i s   and   p lan .   The   second  phase  was d i v i d e d  i n t o  two t a s k s ,  
wi th  Task  1 be ing  an  e i abora t ion  o f  t he  Sys t ems  Ana lys i s  Details  and 
Task 2 be ing  the  Sys t em Desc r ip t ion  and  P lan .  Th i s  pape r  i s  a n  e l a b o r a -  
t i on  o f  Task  1. 
The  major  ob jec t ive  of  Task  1 w a s  t o  d e s c r i b e  i n  d e t a i l ,  c a p a b i l i t i e s  
d e s i r e d  f o r  t h e  REAP system.  The  approach  taken w a s  t o  form a series 
of 10 REAP User S p e c i f i c a t i o n  Teams  (RUSTEAMS), compr i sed   l a rge ly   o f  
r e p r e s e n t a t i v e s  o f  u n i t s  o f  f e d e r a l ,  s t a t e  and  local  government  which 
w e r e  e x p e c t e d   t o   b e   p r i m a r y  REAP sys tem  users .   The  RUSTEAMS, o rganized  
b y   d i s c i p l i n e   ( a i r   q u a l i t y - m e t e o r o l o g y ,   a n i m a l s ,   g e o l o g y ,   h i s t o r i c - a r c h -  
a e o l o g i c - p a l e o n t o l o g i c  s i tes ,  l and   u se ,   soc i a l   impac t ,   soc ioeconomic  
i m p a c t ,  s o i l s ,  v e g e t a t i o n ,  w a t e r )  were a sked   t o   comple t e  a series of 20 
forms  prepared  by IBM/FSD. The RUSTEAMS focused   on   desc r ib ing   ou tpu t  
r e p o r t  t i t l es ,  a n d  f r o m  t h a t  p o i n t  e l a b o r a t e d  i n p u t  d a t a  r e q u i r e m e n t s ,  
o u t p u t  r e p o r t  d e t a i l s ,  p r o c e s s i n g  a n d  a n a l y s i s  r e q u i r e m e n t s  a n d  m o d e l -  
i n g   r e q u i r e m e n t s .   A n a l y s i s ,   s u m m a r i z a t i o n   a n d   p r i o r i t i z a t i o n   o f  RUSTEAM 
r e s u l t s  b y  t h e  REAP s t a f f ' r e s u l t e d  i n  a Systems Analysis  Details Report  
which  served  as a g u i d e l i n e  f o r  REAP informat ion  sys tem development .  
The  key  fac tor  recognized  by  REAP d u r i n g  d e v e l o p m e n t  o f  t h e i r  f a c i l i t i e s  
w a s  t h a t  d a t a  n e e d s  a n d  a n a l y s i s  m u s t  b e  u s e r  d r i v e n .  
Use of a p p o i n t e d  RUSTEAMS w a s  t h e  k e y  t o  REAP'S i n i t i a l  s u c c e s s .  T h e s e  
teams were comprised of pr imary and secondary users ,  as w e l l  as some 
da ta   r e source   g roups .   Because   o f   t he   complex i ty   o f   t he   sys t ems   ana lys i s  
t a s k ,  a n d  p a r t i c u l a r l y  t h e  n e e d  to u n d e r s t a n d  u s e  o f  p o t e n t i a l  REAP 
p r o d u c t s  a n d  d a t a  a v a i l a b l e  t o  g e n e r a t e  p r o d u c t s ,  t h e  REAP s t a f f  j u d g e d  
t h a t  d a t a  u s e r s  a n d  d a t a  p r o v i d e r s  s h o u l d  b e  r e p r e s e n t e d .  Of t h e  t o t a l  
53  members, 31 r e p r e s e n t e d  s ta te  a g e n c i e s ,  6 r e p r e s e n t e d  f e d e r a l  a g e n c i e s ,  
12  r e p r e s e n t e d  u n i v e r s i t i e s ,  1 r e p r e s e n t e d  p r i v a t e  i n d u s t r y  a n d  3 repre-  
s e n t e d   l o c a l   g o v e r n m e n t s .   E x p e r t s   s e l e c t e d   f o r   t h e  RUSTEAMS were i d e n t i -  
f i e d  b y  t h e  REAP s t a f f  p r i m a r i l y  o n  t h e  b a s i s  o f  r e s u l t s  f r o m  T e c h n i c a l  
T a s k  F o r c e  m e e t i n g s  c o n v e n e d  i n  t h e  f a l l  of 1975. 
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Through use of 20 ind iv idua l  fo rms ,  p repa red  by  IBM,  each RUSTEAM was 
a s k e d  t o  p r o v i d e  a l a r g e  number   o f   spec i f i c   i n fo rma t ion  items. They 
were f i r s t  a s k e d  t o  i d e n t i f y  a n d  c o n f i r m  s p e c i f i c  u s e r  n e e d s w i t h i n  
t h e i r  d i s c i p l i n e  i n  terms o f   s y s t e m   o u t p u t .   E a c h   o u t p u t   r e p o r t  t i t l e  
i d e n t i f i e d  b y  RUSTEAM members w a s  t h e r e f o r e  r e l a t e d  to the  pr imary  and  
s e c o n d a r y   u s e r s   e x p e c t e d   t o   n e e d   t h a t   r e p o r t .   T h e   s e c o n d   p a r t   o f   t h e  
RUSTEAM t a s k  w a s  t o  p r o v i d e  s p e c i f i c  i n f o r m a t i o n  o n  a l l  e x i s t i n g  a n d  
s t i l l  n e e d e d  d a t a  f o r  s a t i s f y i n g  r e q u i r e m e n t s  of t h e  i d e n t i f i e d  o u t p u t  
r e p o r t  t i t l e .  Each RUSTEAM'S f i n a l  t a s k  w a s  t o  r a n k  e a c h  o u t p u t  r e p o r t  
t i t l e .  They were ranked  on  the  basis   of   need  immediacy  by REAP, expected 
b e n e f i t s  t o  REAP, i n p u t  d a t a  a v a i l a b i l i t y ,  d i f f i c u l t y  i n  a c q u i r i n g  m i s -  
s i n g  d a t a ,  a v a i l a b i l i t y  of t e c h n o l o g y  t o  p r o d u c e  t h e  r e p o r t  a n d  complex- 
i t y  o f  i m p l e m e n t i n g  t h a t  t e c h n o l o g y .  
T h r e e  p r i m e  f a c t o r s  c o n t r o l l e d  t h e  e f f e c t i v e n e s s  o f  RUSTEAM e f f o r t s .  
The f i r s t  o f  t h e s e  was each team's s i z e .  A s  a r e s u l t  o f  t h e  e x p e r i e n c e  
g a i n e d  f r o m  t h e  T e c h n i c a l  T a s k  F o r c e  m e e t i n g s  i n  t h e  f a l l  o f  1975, i t  
was conc luded  tha t  optimum s i z e  f o r  a RUSTEAM would be about 5 members. 
By r e s t r i c t i n g  t h e  s i z e  o f  t h e  RUSTEAMS, i t  w a s  e v i d e n t  n o t  a l l  s u b -  
d i v i s i o n s   o f   e a c h  RUSTEAM s u b j e c t  area wou ld   be   r ep resen ted .   Th i s  
d e f i c i e n c y  w a s  a c c e p t e d   f r o m   t h e   i n i t i a l   o r g a n i z a t i o n   o f   t h e  teams. I t  
was a n t i c i p a t e d  t h a t  a p p o i n t e d  members would have enough personal assoc- 
i a t i o n s  w i t h i n  t h e i r  o r g a n i z a t i o n s  o r  a g e n c i e s  t o  c o v e r  t h e s e  d e f i c i e n c i e s .  
The second factor  w a s  t h a t  t h e  RUSTEAMS c h a r a c t e r i s t i c a l l y  f o c u s e d  o n  
e x i s t i n g   d a t a   a n d   f a m i l i a r   u s e s   o f   s u c h   d a t a .  Many f a c t o r s   c o n t r i b u t e d  
t o  t h i s  d e f i c i e n c y ,  i n c l u d i n g  RUSTEAM c o m p o s i t i o n  a n d  i n t e r p r e t a t i o n  
placed on RUSTEAM forms. 
A t h i r d  l i m i t a t i o n  w a s  more s e r i o u s .  Amount of time a v a i l a b l e  f o r  a c t u a l  
RUSTEAM m e e t i n g s  a n d  t h e  m a g n i t u d e  o f  t h e  r e q u i r e d  e f f o r t  were incompat- 
i b l e .  By c u t t i n g  down requ i r ed   mee t ing  time a n d   a s s i g n i n g   a d d i t i o n a l  
work fo r  comple t ion  be tween  se s s ions ,  i t  w a s  de t e rmined  tha t  a f a i r  
degree of form completeness could be achieved. 
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SESS I ON I V 
18 OCTOBER 79 THURSDAY (PM) 
WESTERN REGIONAL REMOTE SENSING  CONFERENCE 
CONVENED AT 
K I N G   H A L L  
THE  NAVAL  POST  GRADUATE  SCHOOL 
MONTEREYJ  CALIFORNIA 
SPONSORED BY NASA  AMES  RESEARCH  ENTER 
M O F F E T T   F I E L D )   C A L I F O R N I A  

A FEDERAL  PROGRAMS I N  REMOTE SENSING 
PANEL  CHAIRPERSON (EROS Data Center  - US Geologica l  Survey  
Donald T .  Lauer  S ioux  Fa l l s ,  Sou th  Dako ta )  
I n t r o d u c t o r y  Remarks 
In  the 90 m i n u t e s  a l l o t t e d  t o  the s e s s i o n  e n t i t l e d  " F e d e r a l  P r o g r a m s  i n  
Remote  Sens ing" ,  the  cha i rperson  dec ided  to  provide  a program with 3 
s p e a k e r s  r e p r e s e n t i n g  each o f  t h e  3 major  Fede ra l  u se r  agenc ie s .  
Speakers  were a s k e d  t o  p r e s e n t  n o t  d e t a i l e d  r e m o t e  s e n s i n g  a p p l i c a t i o n  
examples ,  bu t  r a the r  ove rv iew pape r s  on  depa r tmen t -wide  ac t iv i t i e s .  
S p e c i f i c a l l y ,  each speake r  was a s k e d  t h a t  h e  u s e  a t h r e e - p a r t  f o r m a t  t o  
i n c l u d e  - 
1 Overview of c u r r e n t   p r o g r a m s   a n d   a c t i v i t i e s  
2 R e c e n t   s i g n i f i c a n t   d e v e l o p m e n t s  
3 Ant ic ipa t ed   fu tu re   deve lopmen t s  
Messrs. Watkins,  ElcArdle  and  Weisnet are  knowledgeable  and  experienced 
s c i e n t i s t s .   I n  my o p i n i o n ,   t h e s e   g e n t l e m e n   r e p r e s e n t   t h e i r   r e s p e c t i v e  
depar tments  w e l l .  The t e x t  a n d   c h a r t s   w h i c h   f o l l o w   o n l y   b r i e f l y  sum- 
m a r i z e  t h e i r  30 m i n u t e  p r e s e n t a t i o n s .  
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THE  ROLE OF REMOTE  SENSING  IN  THE  DEPARTMENT  OF  INTERIOR 
Allen H. Watkins (EROS Data Center - US Geological Survey 
Sioux  Falls,  South  Dakota) 
Since  its  creation  in 1849,  USDI  has  faced  the  challenging  mission  of 
being  custodian of the  Nation's natural  resources.  USDI  is  directly 
responsible  for  management  of 30 % of the  United  State's  land  area, 
including  administration  of  more  than 600 million  acres  of  Federal 
land  and 300 million  acres  of  subsurface  lands  where  mineral  rights 
have  been  retained by  the  Federal  Government.  Interior's  responsi- 
bilities include - 
Conservationldevelopment of  mineral  and  water  resources 
Promotion  of  mine  safetylefficiency 
Conservationldevelopment and  utilization  of  fish  and 
wildlife  resources 
Coordination  of  FederalIState  Recreation  Programs 
Preservation/administration of  the  Nation's  scenic  and 
historic  areas 
Reclamation of  arid  lands in  the  west  through  irrigation 
Management  of  hydroelectric  power  systems 
USDI has  major  resource  management  responsibilities  in  the 200 mile 
zone of the  Continental Shelf, vast  and  mostly  uncharted  areas of 
Alaska,  Trust  Territories  of  the  United  States  and  Antarctica,  as  well 
as  cooperative  efforts  in  foreign  countries  on  behalf of the  Agency 
for  International  Development. 
USDI  requires  remote  sensing  technology  to  fulflll  many  of  its  major 
responsibilities  for  inventorying  resources,  managing  public  lands  and 
protecting  the  environment.  USDI  has  demonstrated the applicability  of 
remote  sensing  technology  which  includes - 
Actual  and  potential  land  use/cover  mapping 
0 Impact  assessment  of  man's  actions  on  vegetation,  soil  and 
cultural  resources 
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0 Survey  of  vegetation  productivity,  condition  and  trend 
0 Predicting  occurrences  of  geothermal  energy  resources,  petro- 
leum  deposits,  energy  mineral  deposits and metdlic/nonmeta~~ic 
mineral  deposits 
0 Inventories  of  surface/subsurface  water  resources 
Assessment  of  lake,  river,  reservoir,  estuary  and  Outer 
Continental  Shelf  conditions 
Communications  of  data,  voice  and  video  for  monitoring  both 
normal  events  and  disaster  situations 
Specific  high  priority  applications  of  remote  sensing  technology  within 
USDI  bureau's  follow - 
Bureau F .- of  Land  Management 
Natural  Resource  Inventory 
Natural  Resource  Monitoring 
Telecommunications  Improvement 
Geographic  Positioning 
Bureau  of  Reclamation 
Water  Management 
Irrigated  Land  Inventory 
Agricultural  Crop  Inventory 
Hydrometeorological  Data  Relay 
Mesocale  Cloud  Analysis 
Fish & Wildlife  Service _____ 
Migratory  Bird  Management 
Habitat  Inventory & Analysis 
Geological  Survey 
Land  Cover  Mapping 
Water  Management 
Cartographic  Mapping 
Geologic & Mineral  Assessment 
Conservation & Regulation 
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National  Park  Service 
Vegetation/Land  Cover  Inventory 
Resource  Condition  Monitoring 
Environmental  Quality  Monitoring 
Emergency  Communications 
Environmental  Education 
Although  these  major  activities  relate  primarily  to  Federal  areas  admin- 
istered  by USDI, remote  sensing  technology  is  equally  applicable to 
areas  under  the  jurisdiction of state and  local  agencies.  This  tech- 
nology  also  applies  to  areas  being  explored  and  developed  by  mineral 
and  petroleum  industries,  both  domestically  and  internationally. 
USDI has  played a major  role  in  developing  the  applications  and  trans- 
ferring  aircraft  and  satellite  remote  sensing  technologies  to  these 
organizations. 
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INTERIOR PROGRAMS I N  REMOTE SENSING 
0 BROAD 1ZESPONSIBILITIES FOR MANAGEMENT OF FEDERAL LANDS AND MINERAL RIGHTS 
0 30 PERCENT OF U.S. LAND AREA 
0 300 FIILLION ACPIS OF SUBSURFACE LAND 
0 CON'L'ZNEN'I'AL SHELF 
0 APPLICATZONS OF REMOTE SENSING 
0 ACTUAL AND POTENTIAL LAND USE/COVER  MAPPING 
0 IMPACT  ASSESSMENT OF MAN'S ACTIONS ON 
VEGETATION, SOIL,  AND CULTURAL RESOURCES 
0 PREDICTING OCCURRENCES OF GEOTHERMAL  ENERGY 
RESOURCES, PETROLEUM DEPOSITS, ENERGY MINERAL 
DEPOSITS, AND WTALLIC/NONMETALLIC MINERAL 
DEPOSITS 
0 SURVEY ON VEGETATION PRODUCTIVITY , 
CONDITION, AND TREND 
0 INVENTORIES OF SURFACE/SUBSURFACE 
WATER RESOURCES 
0 ASSESSMENT OF LAKE,  RIVER,  RESERVOIR, 
ESTUARY, AND OUTER CONTINENTAL SHELF 
CONDITIONS 
0 S.\TELLITE REPIOTE SENSING PROGRAM PARTICIPATION 
0 HISTORICAL ROLE OF LEADERSHIP 
0 LANDSAT DATA PROCESSING AND DISTRIBUTION 
0 TECKUOLOGY TRANSFER 
0 DEVELOPMENT OF  APPLICATIONS  TECHNIQUES 
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RECENT SIGNIFICANT DEVELOPMENTS 
0 LANDSAT 2/3 DIGITAL DATA PROCESSING  SYSTEM AND  OMSAT COMMUNICATION LINK 
0 PLANS FOR ALASKAN REMOTE SENSING  FIELD  OFFICE 
0 OFFICE OF SURFACE M I N I N G  CONTRACT WITH  DOE/OAKRIDGE  LABORATORIES 
0 NEW MACHINE ANALYSIS  CAPABILITIES  WITHIN BLM  AND  BOR 
0 PLANS FOR U.S.  HIGH-ALTITUDE  AIRCRAFT COVERAGE 
0 STATUS AND RESULTS  OF 
0 PRIVATE  SECTOR INVOLVEMENT STUDY 
0 INTEGRATED REMOTE SENSING SYSTEM STUDY 
0 INSTITUTIONAL  ISSUES STUDY 
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- CONCEPTUAL APPROACH FOR MANAGEMENT OF AN OPERATIONAL EARTH 
RESOURCES SATELLITE REMOTE SENSING PROGRAM 
0 INSTITUTIONAL  RELATIONSHIPS 
0 INTERAGENCY BOARD OF  DIRECTORS 
0 FULL  STAFF  SUPPORT AND CHAIRMANSHIP BY THE  LEAD AGENCY 
0 WORKING LEVEL COMMITTEES 
0 OMB AND OSTP  AS "REFEREES" 
0 LEAD AGENCY FOR  OPERATIONAL ACTIVITIES  
0 NASA CONTINUES  YSTEMS R&D 
0 USER  AGENCIES  CONTINUE  APPLICATIONS  R&D 
0 RESOURCES 
0 BUDGETARY LINE  ITEM APPROXIMATELY $100-$200 MILLION  PER YEAR 
0 USER  EQUIREMENTS  COORDINATION 
0 INTERAGENCY BOARD OF DIRECTORS 
0 USER  AGENCIES  (FEDERAL,  STATE, AND  LOCAL,) 
0 PRIVATE  SECTOR 
0 INTERNATIONAL GROUPS 
0 DATA CONTINUITY 
0 BALANCE  TECHNOLOGY  IMPROVEMENT AND DATA TYPE/FORMAT  COMPATIBILITY 
0 SENSORS AND SYSTEMS PROVEN I N  R&D  PHASE 
0 DUPLICATE  CAPABILITY DURING TRANSITION  PHASES 
0 LAUNCH-READY SPARES 
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0 R&D VERSUS  OPERATIONAL ACTIVITIES 
0 COORDINATION BETWEEN OPERATIONAL SYSTEM AND NASA 
0 ALL DATA AVAILABLE 
0 DIFFERENT DATA ACQUISITION AND HANDLING CONCEPTS AND GROUND RIJI,ES 
0 USER  APPLICATIONS 
0 CONTINUED USER RESPONSIBILITY 
0 PROGRAM REVIEW FOR BALANCE OF  RESOURCES 
0 INTERNATIONAL ISSUES 
0 GLOBAL  NETWORK  AND  ATA COMPATIBILITY 
0 FOREIGN  STATIONS 
0 FOREIGN SATELLITES 
0 PRIVATE  SECTOR INVOLVEMENT 
EVOLUTIONARY BASED ON TECHNOLOGICAL MATURITY AND USER ACCEPTANCE 
0 PERIODIC ASSESSMENT AND  CHANGE I N  GUIDANCE BY INTERAGENCY BOARD 
0 PRIVATE SECTOR  EPRESENTED ON BOARD 
0 REPORTING 
0 ANNUAL REPORTS 
MAJOR  PROGRAM ASSESSMENTS ON 5-YEAR BASIS 
0 REQUIRED LEGISLATION 
0 ADMINISTRATIVE ASSIGNMENT 
0 CONGRESSIONAL LEGISLATION 
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0 CONCEPTUAL  CONFIGURATION 
0 SPACE  S GMENT 
0 MONITORING SATELLITES 
0 . SPECIALTY  SATELLITES 
0 CHARACTERISTICS 
0 GROUND SEGMJZJZ 
0 TDRSS AND WHITE SANDS 
0 CENTRAL  PROCESSING AND DISTRIBUTION FACILITY 
0 MAJOR USERS  RECEIVE  DIRECT WHEN REQUIRED 
0 RAW OR PROCESSED  ATA 
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THE ROLE  OF  REMOTE  SENSING  IN  THE  DEPARTMENT  OF  AGRICULTURE 
Richard C. McArdle (World Food & Agriculture Outlook & 
Situation  Board 
Washington,  DC) 
The  Department  of  Agriculture  is  one  of  the  oldest  and  largest  civilian 
users  of  remote  sensing in the  Federal  Government.  Until  the  early 
1970's,  the  principal  sensor  was  the  aerial  camera  to  provide  aerial 
photography  for  use in  support of  major  departmental  missions.  Develop- 
ment  of  satellite  platforms  and  other  sensors,  such  as  the  Multispectral 
Scanner,  led  to  large-scale  developmental  and  testing  programs  to  link 
most  effective  applications  to  current  needs. 
Current  Activities 
Today,  current  and  historic  aerial  photography is still used  extensively 
for  day-to-day  program  activities.  For  such  varied  uses  as soil  surveys, 
cropland  and  forest  inventories,  and  agricultural  renewable  resources 
management,  aerial  photography  is  a  commonplace  and  indispensable  tool 
in the  United  States.  Data  acquisition  from  satellites  permitted  the 
Department  to  exten'd  its  capability  to  monitor  crop  conditions  in  major 
agricultural  regions  of  the  world. 
Recent  Significant  Developments 
The  Department  has  undertaken  a  major  research  program  which  seeks  ways 
to  incorporate  space  remote  sensing  into  its  ongoing  activities. 
AgRISTARS  (Agricultural & Resource  Inventory  Surveys  through  Aerospace 
Remote  Sensing)  will  include  all  department  research  related  to  remote 
sensing.  This  program  is  multi-agency,  with  the  Departments of  Agri- 
culture,  Commerce & Interior,  NASA  and  AID  as  participants.  AgRISTARS 
overall  goal  is  to  determine  usefulness,  costs  and  the  extent  to  which 
aerospace  remote  sensing  can  be  integrated  into  existing  and  future 
USDA  information  systems.  Specific  objectives  include  development  and 
evaluation  of  applications  related  to  early  warning  of  changes  in  crop 
conditions,  crop  production  forecasts  and  land  and  renewable resour:e 
inventories. 
Anticipated  Future  Developments 
The  AgRISTARS  research  program,  which  begics  in FY 1980,  will  continue 
through FY 1985. It  is  anticipated  that  th2  department's  space  research 
efforts  will  take  place  within  this  program.  In  addition,  it  is  hoped 
that  substantial  progress  will  be  made  toward  integration  of  space 
111. I 
d 
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remote  sensing  data  in  crop  monitoring  and  assessment  (including  yield 
and  acreage  determination),  renewable  resources  management,  conserva- 
tion  practices  assessment  and  pollution  detection.  These  efforts  should 
be assisted  by  development  of  new  sensors,  such  as  the  thematic  mapper. 
Aerial  photography  will not  be neglected.  The  department  is  exploring 
possible  acquisition  of  high-altitude,  high-resolution  photography  as 
part  of a multi-agency  program. 
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STATUS OF REMOTE SENSING I N  USDA 
CURRFNT ACTIVITIFS 
"IV~AJOR" REMOTE SEN s I NG AGENC I ES 
FOREST SERVICE 
SOIL CONSERVATION SERVICE 
ECONOMICS, STATISTICS AND COOPERATIVES SERVICE 
FOREIGN AGRICULTURAL SERVICE 
AGRICULTURAL STABILIZATION A D CONSERVATION SERVICE 
SCIENCE AND EVALUATION ADMINISTRATION 
COORDINATION SUPPORT 
WORLD FOOD AND AGR ICULTURE  OUTLOOK  AND  SITUATION  BOARD 
OFFICE OF OPERATIONS AND FINANCE 
FEDERAL CROP INSURANCE CORPORATION 
OFFICE OF BUDGET PLANNING AND EVALUATION 
ANIMAL AND PLANT HEALTH INSPECTION SERVICE 
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IIIGHI IGHTS OF AGFNCY PROGRAMS 
FOREST SERVICE 
--NATIONWIDE FORESTRY APPLICATION PROGRAM 
---IDENTIFY NEW METHODS 
---RENEWABLE RESOURCES INVENTORY PROCEDURES 
---NANAGEMENT OF FORESTS AND RANGELANDS 
SOIL CONSERVATION SERVICE 
--LAND USE MAPPING 
--SO1  L SURVEYS 
--SNOW COVER 
ECONOMICS, STATISTICS AND COOPERATIVES SERVICE 
--CROP  ACREAGE  ESTIMATION 
"SAMPLING FRAMES 
--LAND USE INVENTORY 
FOREIGN AGRICULTURAL SERVICE 
--CROP CONDITION ASSESSMENT DIVISION 
AGRICULTURAL STABILIZATION AND CONSERVATION SERVICE 
--AERIAL PHOTOGRAPHY OF RURAL AREAS 
SCIENCE AND EDUCATION ADMINISTRATION 
--EARLY WARN I NG 
--CROP YIELDS 
--SO1  L I.101 STURE 
--POLLUTION DETECTION 
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RFCFNT SIGNIFICANT DFVFI OPMENTS 
AGRISTARS 
"AGRICULTURE AND RESOURCE I NVENTORI ES THROUGH AEROSPACE 
--RESEARCH 
--OVERALL GOAL IS TO DETERMINE USEFULNESS, COSTS, AND 
REMOTE SENS I NG 
EXTENT  O  WHICH  AEROSPACE  REMOTE  SENSING  TECHNOLOGY 
CAN B E   I N T E G R A T E D   I N T O   E X I S T I N G  AND  FUTURE USDA 
I NFORMAT ION  SYSTEMS 
--USDA, USDC, USDI ,  i\JASA, A I D  
--FY 1930 - FY 1985 
ANTICIPATFD FUTURF DFVFI OPMFNTS 
AGRISTARS -- THROUGH FY 1985 
APPLICATIONS IN OPERATIONAL TEST ENVIRONMENT 
AEW SENSORS 
H I GH ALTITUDE, H I GH RESOLUT I ON PHOTOGRAPHY 
"ECONOMIC FEASIBILITY" 
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STATUS OF REMOTE SENSING I N  USDA 
AGRISTARS APPROACH 
THE APPROACH WILL PROVIDE A BALANCED PROGRAM OF REMOTE SENSING RESEARCH AND 
DEVELOPMENT, COMBINED WlTH USER-CONDUCTED LARGE  SCALE APPLICATION  TESTS AND 
THE  TRANSFER OF PROCEDURES FOR USING REMOTE SENSING  DATA TO  SUPPORT DEPART- 
MENT ANALYSES 
AGRISTARS IS ORGANIZED INTO EIGHT MAJOR PROJECT  AREAS  WITH  LEAD AGENCY 
RESPONSIBILITY ASSIGNED TO VARIOUS AGENCIES 
(1) EARLY W A R N I N G ~ C R O P  CONDITION ASSESSMENT  (USDA/FAS) 
(2) FOREIGN COMMODITY PRODUCTION FORECASTING (NASA) 
(3) YIELD MODEL DEVELOPMENT  (USDC/NOAA) 
(4) SUPPORTING RESEARCH  (NASA) 
(9 SOIL  M STURE (USDA/SCS) 
(6) DOMESTIC CROPS AND LAND COVER (USDA/ESCS) 
(7) RENEWABLE  RESOURCES (FOREST AND RANGE)  (USDA/FS) 
(8) CONSERVATION AND POLLUTION (USDA/CEA) 
AGRISTARS PROGRAM OBJECTIVES 
DEVELOP) TEST AND EVALUATE PROCEDURES FOR ADAPTING REMOTE SENSING 
TECHNOLOGY IN ORDER TO IMPROVE THE DEPARTMENT'S CAPABILITY TO PROVIDE 
EARLY  WARNING AND T I M E L Y  ASSESSMENT  OF  CHANGES I N  CROP CONDITIONS,  
DEVELOP AND TEST PROCEDURES FOR USING SATELLITE REMOTE SENSING 
TECHNOLOGY TO PROVIDE  (A)  MORE OBJECTIVE AND R E L I A B L E  CROP PRO- 
DUCTION  FORECASTS  SEVERAL  TIMES  DURING  THE GROWING  SEASON)  AND 
(B) IMPROVED  PRE-HARVEST  ESTIMATES FOR A RANGE OF COUNTRIES  AND 
CROPS I 
DEVELOP AND TEST PROCEDURES FOR ADAPTING REMOTE SENSING TECHNOLOGY 
TO DOMESTIC SMALL AREA (MULTICOUNTY) LAND COVER ESTIMATION AND THE 
RESOURCES TO SUPPORT THE NATIONAL INVENTORY BY 1985, 
DEVELOP A COST BASE TO HELP DETERMINE THE FUTURE USDA BUDGET LEVELS 
DATA AND/OR IMPLEMENT AN INDEPENDENT REMOTE SENSING DATA SYSTEM, 
INVENTORY  AND  ASSESSMENT OF US LAND) WATER AND  OTHER  ENEWABLE 
REQUIRED FOR INTEGRATING REMOTE SENSING  TECHNOLOGY  WITH  THE  EXISTING 
THE  ROLE OF REMOTE  SENSING IN THE  DEPARTMENT OF CONMERCE 
Donald R. Wiesnet (National Oceanic & Atmospheric 
Administration 
Washington,  DC) 
Under  the  Department  of  Commerce's  Remote  Sensing  Program, 5 agencies 
contribute in various  ways  to  the  departmental  effort.  These  agencies 
are - 
1 National  Oceanic & Atmospheric  Administration  (NOAA) 
2 National  Bureau  of  Standards (NBS) 
3 Maritime Administration (MARAD) 
4 National  Telecommunications & Information  Administration  (NTIA) 
5 Bureau  of  the  Census  (BOC) 
The National  Bureau  of  Standards  (NBS)  contributes  indirectly  by  pro- 
viding  engineering  data  for  design  and  construction  of  complex  aero- 
nautical  and  space  equipment. The Maritime  Administration (MARAD), 
uses  satellites  to  increase  efficiency  of  commercial  ship  communication, 
navigation  and  surveillance  of  operations. The  National  Telecommunica- 
tion & Information  Administration  (NTIA),  conducts  remote  sensing 
studies  to  support  communication  services.  The  Bureau  of  the  Census 
(BOC),  uses  satellite  data  for  oceanographic  studies  and  population 
estimates. 
By far,  the  largest  remote  sensing  program  is  sponsored  by The National 
Oceanic & Atmospheric  Administration  (NOAA),  in  support  of its  long- 
range  goal,  i.e.,  to  improve  safety  and  quality  of  life  through  greater 
comprehension  of  the  Earth's  environment  and  through  more  efficient 
utilization  of  its  resources.  NOAA  and The  National  Environmental 
Satellite  Service (NESS),  contributes  by  operating,  managing  and  improv- 
ing  the  nation's  operational  satellite  systems,  and  by  providing  satellite 
data  to  assess  impact  of  natural  factors  and  human  activities  on  global 
food  and  fuel  supplies  and  on  environmental  quality. The NOAA  and  the 
Office  of  Sea  Grant,  Office  of  Coastal  Zone  Management  and  National 
Ocean  Survey,  contribute  by  using  satellite  data  and  aerial  photography 
for  charting,  coastal  mapping  and  geodetic  research.  NOAA  and The 
National  Marine  Fisheries  Service,  assist  by  employing  satellite  and 
aircraft  data  to  improve  assessment  and  conservation of marine  life. 
N O M  and  the  National  Weather  Service  contribute  by  using  satellite 
data  to  improve  weather  and  hydrologic  forecast  services  by  installing 
better  radar  systems  and  by  continued  atmospheric  research. 
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NOAA and i ts  p r e d e c e s s o r s  h a v e  p r o v i d e d  o p e r a t i o n a l  s a t e l l i t e  coverage 
since A p r i l  1960 - n e a r l y  20 y e a r s .  O p e r a t i o n a l  p r o d u c t s  s u c h  as sea 
s u r f a c e  t e m p e r a t u r e  c h a r t s ,  snow and ice  c h a r t s ,  e t c . ,  are a v a i l a b l e  
t o  a l l .  Imagery ,   and   more   recent ly ,   d ig i ta l   computer   t apes  are avail- 
ab le   f rom  the   Env i ronmen ta l  Data I n f o r m a t i o n  Service (EDIS).  The 
Na t iona l  Env i ronmen ta l  S a t e l l i t e  S e r v i c e  (NESS), c o l l e c t s  48 thermal  
I R  images  of  the  US every  24 hours  and  about  12 v i s i b l e  i m a g e s  p e r  d a y  
f r o m  t h e  G e o s t a t i o n a r y  O p e r a t i o n a l  E n v i r o n m e n t a l  S a t e l l i t e  (GOES). 
A d d i t i o n a l l y ,  NESS receives 2 thermal   and 1 v i s i b l e  image  f rom  the 
p o l a r - o r b i t i n g  Sa te l l i t e  NOAA 6 ,  which is t h e  la tes t  t h i r d  g e n e r a t i o n  
p o l a r  o r b i t e r .  
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B DATA  BASES/GEOGRAPHIC  INFORMATION  SYSTEMS 
PANEL  CHAIRPERSON (Association  of  Bay  Area  Governments 
Donald A. Olmstead Berkeley,  California) 
Introductory  Remarks 
Remote  sensing  technology  is  rapidly  merging  with  geographic  informa- 
tion  systems in a  number  of  state  and  regional  settings.  Technical 
logic  for  this  amalgamation  is  obvious - common  geographic  coverage 
and  computer  based  data  processing. 
Perhaps  a  more  potent  driving  force  than  technical  logic,  is  the  pres- 
sure  for  better  information  by  government  decision  makers.  Consider 
these  points  expressed  by Paul  Parker - 
The  decade of  the 70's has  brought  increased  awareness  of 
our  environment's  complexity 
Shortages  demonstrated the  finite  nature  of  our  resources 
and  the  uncertainty of  the  future 
Public  opinion  requires  government  to  allocate  resources 
more  efficiently 
Government  decision  making  is  now  exposed  to  more  public 
scrutiny  through  the  NEPA  (and  CEQA)  requirements. 
Like  Utah,  most  states  are in a  period  of  transition  and  moderate  to 
rapid  growth.  There  are  competing  demands  for  resources.  Issues 
quickly  become  complex  and  difficult,  involving  a  wide  spectrum  of 
public  interests. 
Government  decision  making  must  respond  to  these  situations  quickly 
using  current  available  information.  Yet  available  information  is  often 
inadequate,  unknown  or  inaccessible.  When  interagency  data  are  avail- 
able,  their  format,  date,  scale  or  classification are generally  incom- 
patible  for  comparison  and  analysis. 
Geographic  information  systems  are  being  built  to  tackle  these  problems. 
Such  systems  serve  as  a  vital  part  of  the new government  decision  making 
process,  but  they are  not a  panacea. We might do  well to  replace  the 
old  phase - 
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"Better d a t a  means b e t t e r  d e c i s i o n s ' '  
1 1  Better d a t a  is a n e c e s s a r y  b u t  n o t  a 
s u f f i c i e n t  c o n d i t i o n  f o r  b e t t e r  
d e c i s i o n s .  'I 
The  po in t  i s  s i m p l y  t h a t  w e  c a n ' t  k e e p  up w i t h  t h e  p r e s s u r e  o f  c h a n g i n g  
times wi thou t   be t t e r   da t a .   Fundamen ta l   p rob lems   f ac ing   t oday ' s   de -  
c i s ion  maker s  are i n s t i t u t i o n a l ,  n o t  t e c h n i c a l .  
The i n s t i t u t i o n a l  q u e s t i o n  i s  a d d r e s s e d  i n  t h i s  s e s s i o n ' s  p a p e r s  f r o m  
t h e  p o i n t  o f  view of t h o s e  who are deve lop ing  and  ope ra t ing  geograph ic  
in fo rma t ion   sys t ems .   Th i s   ques t ion  is being  answered.  What are t h e  
in fo rma t ion  needs  w e  are t r y i n g  t o  meet? How can  w e  b e  a n  e f f e c t i v e  
pa r t  o f  t he  dec i s ion -mak ing  p rocess?  
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AEGIS & INFORMATION MANAGEMENT AT PG&E 
Gregory M. Thornbury (AEGIS & Geographic   Informat ion  Management 
P a c i f i c  Gas & Elec t r ic  Company 
San  F ranc i sco ,  Ca l i fo rn ia )  
P a c i f i c  Gas & Electr ic  Company has  been  developing  a g e o g r a p h i c  i n f o r -  
mat ion system and a b r o a d  r a n g e  e n v i r o n m e n t a l  d a t a  b a s e  t o  r e s p o n d  t o  
l e g i s l a t i v e  m a n d a t e s  r e q u i r i n g  more  env i ronmen ta l  i n fo rma t ion  in  the  
development  of new e n e r g y  f a c i l i t i e s .  
The  geograph ic  in fo rma t ion  sys t em,  ca l l ed  AEGIS, incorpora tes  numerous  
au tomated   da ta   bases   f rom a number of d i f f e r e n t  s o u r c e s .  B o t h  p o l y g o n  
a n d   g r i d  c e l l  b a s e d   d a t a   a n d   s o f t w a r e  are used .   Soph i s t i ca t ed   mode l ing  
c a p a b i l i t i e s  a n d  h i g h  q u a l i t y  c o m p u t e r  g r a p h i c s  are  a v a i l a b l e  f o r  a wide 
range  of  s t u d i e s .  The   sof tware  w a s  developed  by  Environmental   Systems 
R e s e a r c h  I n s t i t u t e  a n d  t r a n s f e r r e d  t o  PG&E's  computer system. 
Grid c e l l  b a s e d  d a t a  are used  pr imar i ly  for  model ing  of  envi ronmenta l  
c o n c e r n s .   T e r r a i n   u n i t   p o l y g o n   f i l e s   h a v e   a l s o   b e e n   u s e d   f o r   m o d e l i n g  
i n  v a r i o u s  s t u d i e s .  T e r r a i n  u n i t  f i l e s  p r o v i d e  a convenient  mapping 
a n d  s t o r a g e  c o n c e p t  f o r  i n t e g r a t i n g  maps  of n a t u r a l  a n d  p h y s i c a l  f e a t u r e s  
i n t o  a s i n g l e  a u t o m a t e d  f i l e .  More than  19,090 s q u a r e  miles of   environ-  
m e n t a l  d a t a  ( 2 8  va r i ab le s )  have  been  au tomated  fo r  2 m a j o r  d a t a  b a s e s ,  
cover ing  major  por t ions  of  the  San  Joaquin  and  Sacramento  Val leys .  
New c a p a b i l i t i e s  t o  w o r k  w i t h  d i g i t a l  e l e v a t i o n  d a t a  a n d  LANDSAT d a t a  
are  be ing   explored .  LANDSAT h o l d s   p a r t i c u l a r   p r o m i s e   f o r   m a i n t a i n i n g  
a c u r r e n t   l a n d   c o v e r l l a n d   u s e   f i l e   o n   t h i s   d a t a   b a s e .  Computer  based 
e n v i r o n m e n t a l  v a r i a b l e s  p o t e n t i a l l y  p r o v i d e  a n  i d e a l  s o u r c e  o f  g r o u n d  
t r u t h  i n f o r m a t i o n  a n d  d e t e r m i n a t e  l a y e r s  f o r  LANDSAT c l a s s i f i c a t i o n  
a lgo r i thms .  
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THE COMARC PLANNING  INFORMATION SYSTEM (COMPIS) - NORTH CAROLINA 
Robert  Hall ( P r o j e c t  Manager - COMARC Design  Systems 
S a n  F r a n c i s c o ,  C a l i f o r n i a )  
COMARC i s  a p l a n n i n g  c o n s u l t i n g  f i r m  s p e c i a l i z i n g  i n  g e o g r a p h i c  i n f o r m a -  
t ion   sys tems  deve lopment .   The   sys tem  of fe red   by  COMARC f o r  l a r g e - s c a l e  
p l a n n i n g  a p p l i c a t i o n s  is  c a l l e d  COMPIS  (COMARC Planning  Informat ion  
System) . 
The COMPIS sys tem  has   been   adopted  by t h e  S t a t e  of   North  Carol ina.   The 
c o n f i g u r a t i o n  i s  a use r -o r i en ted  sys t em fu l ly  suppor t ed  by  use r  agenc ie s .  
To d a t e ,   t h e   s y s t e m   h a s   b e e n   u s e d   f o r  5 m a j o r  a p p l i c a t i o n s  - 
1 A r c h a e o l o g i c a l   p r e d i c t i o n  
2 A p p l i c a t i o n   o f   t h e   U n i v e r s a l   S o i l   L o s s   E q u a t i o n   i n  
t a x i n g  f o r m u l a s  f o r  a g r i c u l t u r a l  l a n d s  
3 Development of a l a n d  management p l a n   f o r   t h e  Lee 
N a t i o n a l  F o r e s t  
4 Regiona l /Urban   l and   u se   p l ann ing  
5 Water q u a l i t y   a n a l y s i s  
A n a l y s i s  o f  t h e  p o t e n t i a l  a f f e c t s  o f  e n v i r o n m e n t a l  r e g u l a t i o n s  is  a n  
add i t iona l  p roposed  use  o f  t h i s  sys t em.  
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THE DEVELOPMENT OF A STATE-LEVEL GEOGRAPHIC  INFORMATION 
SYSTEM I N  UTAH 
P a u l  H. P a r k e r   ( O f f i c e   o f  t h e   S t a t e   P l a n n i n g   C o o r d i n a t o r  
S a l t  Lake City,  Utah)  
Development of a g e o g r a p h i c  i n f o r m a t i o n  s y s t e m  i n  t h e  S ta te  of Utah i s  
i n  t h e  f o r m a t i v e  s t a g e s .  C u r r e n t  w o r k  i n v o l v e s  2 m a j o r  t o p i c s  - a Geo- 
g r a p h i c  I n f o r m a t i o n  S y s t e m  ( G I S )  f e a s i b i l i t y  s t u d y  a n d  a n  a n a l y s i s  o f  
t h e  b a r r i e r s  t o  GIS  development i n  Utah. 
Comments a t  t h e  b e g i n n i n g  o f  t h i s  s e c t i o n  r e f l e c t e d  t h e  d e c i s i o n - m a k i n g  
environment i n  Utah  (and  no  doubt i n  o t h e r  s t a t e s ) .  T h e r e  is an  ever- 
g rowing   p re s su re   fo r   r ap id   dec i s ions   on   env i ronmen ta l   i s sues .   The re  is 
a n  e q u a l l y  g r o w i n g  p r e s s u r e  f o r  a c c u r a t e  a n d  t i m e l y  e n v i r o n m e n t a l  d a t a .  
The b a s i c  a p p r o a c h  i n  U t a h  i s  t o  a d d r e s s  t h e  d e c i s i o n - m a k i n g  p r o c e s s  i n  
c o n j u n c t i o n   w i t h  s t a t e  in fo rma t ion   needs .  The decis ion-making  process  
i s  cons t an t ly  be ing  improved  th rough  2 f a c e t s  o f  t h e  s t a t e ' s  comprehen- 
s i v e   p l a n n i n g   p r o c e s s .   T h e   f i r s t ,  i s  the   deve lopment   and   eva lua t ion   of  
a l t e r n a t i v e   f u t u r e s .   T h e   s e c o n d ,  i s  a c a r e f u l   m e r g e r   o r   i n t e r f a c e   b e -  
tween  budget ing  and  p lanning  func t ions .  
I n f o r m a t i o n  n e e d s  a r e  b e i n g  a d d r e s s e d  as t h e y  re la te  t o  t h e  p l a n n i n g  
p r o c e s s .   C u r r e n t l y ,  3 areas are being  examined - 
1 Economic/Demographic Data 
2 S t a t e  Data Center   for   Census  Data 
3 Statewide  Geographic   Information  System 
Utah ' s  GIS s t u d y  is  b u i l t  on a comprehensive data  needs survey designed 
t o   d e t e r m i n e   t h e  s t a t e ' s  geograph ic   da t a   needs .   In t e rv i ews  were con- 
d u c t e d   w i t h   a g e n c i e s   t o   d e t e r m i n e  - 
0 A d e s c r i p t i o n  of t h e   a g e n c y   f u n c t i o n s  
0 Data u s e d   t o   p e r f o r m   t h e s e   f u n c t i o n s  
0 What is rou t ine ly   p roduced   by   t he   agency  
0 Addi t iona l   da t a   needs   and   i n t ens i ty   o f   need  
From t h e s e  i n t e r v i e w s , .  a da ta  needs  ma t r ix  has  been  cons t ruc t ed .  The  
m a t r i x  h i g h l i g h t s  d a t a  demand and common n e e d s  w i t h i n  t h e  s ta te .  A 
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d a t a  item l is t  has  been  compi l ed  us ing  source  in fo rma t ion  shee t s .  These  
s h e e t s  i n c l u d e  d a t a  item d e s c r i p t i o n  a n d  name, format ,   coverage,   accuracy,  
u p d a t e   f r e q u e n c y ,   a v a i l a b i l i t y ,   c o s t   a n d   s o u r c e .  A Data D i c t i o n a r y   i n -  
c l u d e s  t h e s e  s o u r c e  i n f o r m a t i o n  s h e e t s  as w e l l  as agency  con tac t  pe r son ,  
c r o s s  r e f e r e n c e  a n d  a n  i n d e x .  
Follow up  o f  t he  in t e rv i ews  invo lved  c rea t ion  o f  agency  use r  g roups ,  de -  
f i n e d  b y  common da ta   needs .   These   g roups   r ev iewed   t he   da t a   needs   su rvey  
and  served  as a f o c u s  f o r  a n  e d u c a t i o n a l  p r o c e s s  t h a t  i n c l u d e d  e x p l a n a -  
t i o n  o f  t h e  GIS c o n c e p t ,  o b j e c t i v e s  o f  t h e  GIS s tudy ,   ou tput   examples  
and a r ev iew o f  sys t ems  in  o the r  states. 
A Landsa t  demons t r a t ion  p ro jec t  t h rough  the  Un ive r s i ty  o f  U tah  i s  a 
coope ra t ive  demons t r a t ion  o f  needs  in  3 a g e n c i e s .  
0 The   D iv i s ion  of S t a t e  Lands  (an  assessment of r a n g e   c o n d i t i o n s  
and f i r e  p o t e n t i a l )  
0 The  Divis ion  of  O i l ,  Gas & Mining   (de te rmina t ion  of s u i t a b i l i t y  
f o r  c o a l  m i n i n g  u n d e r  new f e d e r a l  l e g i s l a t i o n )  
0 The O f f i c e   o f   t h e  S ta te  P l a n n i n g   C o o r d i n a t o r   ( p i l o t   p r o j e c t   t o  
i n t e g r a t e  L a n d s a t  d a t a  w i t h  o t h e r  a u t o m a t e d  g e o g r a p h i c  d a t a  f o r  
s t a t e w i d e  f e a s i b i l i t y  a n a l y s i s )  
F u t u r e  s t e p s  i n  t h e  U t a h  GIS s tudy  inc lude  deve lopmen t  o f  da t a  base  
spec i f i ca t ions  and  an  implemen ta t ion  p l an .  
I n  a d d i t i o n  t o  t h e  S t a t e  GIS s t u d y ,  t h e  O f f i c e  o f  t h e  S t a t e  P lanning  
Coordina tor  is a l s o  e x a m i n i n g  b a r r i e r s  t o  s u c c e s s f u l  a c c e p t a n c e  o f  i n -  
f o r m a t i o n  s y s t e m s .  M a j o r  b a r r i e r s  t e n d  t o  b e  i n s t i t u t i o n a l  a n d  p o l i t i c a l ,  
n o t  t e c h n i c a l  a n d  c e r t a i n  b a r r i e r s  a re  p e r v a s i v e .  
0 A d e c e n t r a l i z e d   g o v e r n m e n t   s t r u c t u r e  resists c e n t r a l i z a t i o n   o f  
d a t a  as a t h r e a t  t o  i n d i v i d u a l  c o n t r o l  a n d  f l e x i b i l i t y .  
0 Mul t i -yea r   p ro j ec t s   ( such  as a GIs) are d i f f i c u l t   t o  implement 
t h r o u g h  a n n u a l  b u d g e t  c y c l e s  i n v o l v i n g  d i f f e r e n t  b r a n c h e s  o f  
government. 
0 C o n t r o l   o f   i n f o r m a t i o n  means con t ro l   o f   power .   D i f f e ren t  
branches of government may compete  for  tha t  power .  
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0 C o s t s   o f   c u r r e n t   d a t a   c o l l e c t i o n ,   s t o r a g e   a n d   r e t r i e v a l  e tc . ,  
are  n o t   a v a i l a b l e .   C o n s e q u e n t l y ,  new systems are n o t   s e e n  as 
r e p l a c e m e n t s ,  b u t  r a t h e r  as new c o s t s  s i n c e  c u r r e n t  c o s t s  are 
h idden .  
0 Better i n f o r m a t i o n   a n d   o b j e c t i v e   d a t a  may a c t u a l l y  li@t p o l i t i -  
c a l  f l e x i b i l i t y  a n d  t h e r e f o r e  are seen  as c r e a t i n g  l o s s  of 
op t ions  and  con t ro l .  
1-95 
THE ESTABLISHMENT OF AN AUTOMATED CENSUS  MAPPING  SYSTEM 
& PROPOSED  DEVELOPmNT  OF A GEOGRAPHIC INFORMATION. 
SERVICE I N  COLORADO 
D r .  Louis   Campbel l   (S ta te   Car tographer  - Colorado   Div is ion  
of  Planning 
I Denver,   Colorado) 
Development  of a geograph ic  in fo rma t ion  sys t em in  Co lo rado  i s  t a k i n g  
p l a c e  w i t h i n  t h e  a l r e a d y  e s t a b l i s h e d  C o l o r a d o  C a r t o g r a p h i c  S y s t e m .  
Colorado ' s  mapping  communi ty  opera tes  wi th in  the  p lanning  func t ion  of  
t h e  L o c a l  A f f a i r s  s e c t i o n  i n  t h e  e x e c u t i v e  b r a n c h  of t h e  s t a t e  govern- 
men t . 
The S ta te  C a r t o g r a p h e r  o v e r s e e s  o p e r a t i o n  o f  C o l o r a d o ' s  Mapping  Advisory 
Committee.  The  committee  addresses  mapping  needs  of 13 p lanning   and  
management d i s t r i c t s  i n  t h e  s ta te .  T o g e t h e r ,   t h e  S t a t e  C a r t o g r a p h e r ' s  
Office and the Mapping Advisory Committee are  working  toward  in tegra-  
t i o n  o f  t h e  e x i s t i n g  C o l o r a d o  C a r t o g r a p h i c  S y s t e m  w i t h  a new Automated 
Census Mapping System and a Landsa t  Demonst ra t ion  Pro jec t .  
Fundamental t o  t h e  e v e n t u a l  d e v e l o p m e n t  o f  a s t a t e w i d e  g e o g r a p h i c  i n f o r -  
ma t ion  sys t em in  Co lo rado  is t h e  e s t a b l i s h m e n t  o f  s o u n d  a n d  a c c u r a t e  
b a s e l i n e   d a t a .  A Geo-Data Indexing  System (GDIS) h a s   b e e n   e s t a b l i s h e d  
t o  o r g a n i z e  b a s e l i n e  d a t a  a c q u i s i t i o n .  GDIS p r o v i d e s   i n d e x  maps of a l l  
d a t a  a v a i l a b l e  i n  t h e  s ta te .  The s ta te  m a i n t a i n s  100% coverage  of  high- 
a l t i t u d e  aer ia l  photos and a new 1:50,000 scale  map series i s  75% com- 
p l e t e .  
Wi th in   t he  s t a t e ,  2 coun t i e s   and  a reg iona l   (mul t i -county)   agency  de- 
ve loped   ded ica t ed   geograph ic   i n fo rma t ion   sys t ems .   The re  i s  geographic  
ove r l ap   and   t he re fo re   r edundancy   i n  two o f  t h e s e   s y s t e m s .  In  a d d i t i o n ,  
t hese  sys t ems  are redundan t  w i th  a US F i s h  & W i l d l i f e  g e o g r a p h i c  i n f o r -  
mat ion system developed i n  Colorado. 
Evolu t ion  of  a c e n t r a l i z e d ,  s t a t e w i d e  g e o g r a p h i c  i n f o r m a t i o n  s y s t e m  is 
beg inn ing  wi th  a census  mapping  serv ice  be ing  developed  under  a mandate 
f rom  the   Co lo rado   Leg i s l a tu re .   Under   t h i s   manda te ,   t he   sys t em  mus t  
d e m o n s t r a t e   o p e r a t i o n a l   c a p a b i l i t y   b y  19GO.  The system w i l l  f i r s t  b e  
u s e d  f o r  r e a p p o r t i o n m e n t  w i t h i n  t h e  s t a t e .  
A broader -based  geographic  informat ion  sys tem w i l l  evo lve  inc remen ta l ly  
from  the  census  mapping  system.  Landsat w i l l  b e  m e r g e d  i n t o  t h i s  s y s t e m  
through a d e m o n s t r a t i o n  p r o j e c t  i n  P u e b l o  C o u n t y .  
1-96 
CALIFORNIA INTEGRATED REMOTE SENSING  SYSTEM (CIRSS) 6 
GEOGRAPHIC INFORMATION  SYSTEM  ALTERNATIVES 
Donald A. Olmstead   (Assoc ia t ion  of Bay Area Governments (ABAG) 
S a n  F r a n c i s c o ,  C a l i f o r n i a )  
The S t a t e  o f  C a l i f o r n i a  h a s  n o t  d e v e l o p e d  a s t a t e w i d e  g e o g r a p h i c  i n f o r -  
mat ion  sys tem nor  are t h e r e  c u r r e n t l y  a n y  p l a n s  t o  b u i l d  s u c h  a system. 
However, t h e r e  are geographic  informat ion  sys tems now i n  o p e r a t i o n  i n  
many c i t i e s ,  coun t i e s  and  r eg iona l  agenc ie s  th roughou t  t he  state.  
Many problems have  sur faced  as t h e s e  i n f o r m a t i o n  s y s t e m s  become ent renched  
i n   l o c a l   g o v e r n m e n t   a g e n c i e s .  Many examples   o f   over lapping   coverage   wi th  
n o   s h a r i n g   o f   d a t a   e x i s t .   C l a s s i f i c a t i o n   s c h e m e s   o f t e n   d o   n o t   m a t c h .  
Several  coordinate  systems and encoding schemes are used ,  p rec lud ing  
e a s y   t r a n s f e r   o f  da ta  and s o  on. There i s  waste through  redundant   capa-  
b i l i t i e s .  
To a d d r e s s  t h i s  p r o b l e m ,  NASA has  funded a mul t i -year  program to  examine  
the problem of  Vertical  Data I n t e g r a t i o n  i n  C a l i f o r n i a ,  w i t h  a n  e y e  t o -  
w a r d  a v o i d i n g  s i m i l a r  m i s t a k e s  i n  o t h e r  s ta tes  n o t  y e t  d o t t e d  w i t h  geo- 
graphic   information  systems.   The  program is  c a l l e d   t h e   C a l i f o r n i a   I n t e -  
g r a t e d  Remote Sensing  System  (CIRSS).   The  purpose of t h e  CIRSS program 
is t o  " f a c i l i t a t e  t h e  ver t ica l  i n t e g r a t i o n  o f  L a n d s a t  d a t a  i n t o  t h e  
v a r i o u s  l e v e l s  o f  C a l i f o r n i a  g o v e r n m e n t " .  
The CIRSS program opera tes  th rough a Task Force made  up o f  r ep resen ta -  
t i v e s   f r o m   l o c a l   g o v e r n m e n t ,   r e g i o n a l ,  s t a t e  a n d   f e d e r a l   a g e n c i e s ,  two 
u n i v e r s i t y  s y s t e m s ,  t h e  l e g i s l a t u r e ,  a m a j o r  u t i l i t y  a n d  t h e  p r i v a t e  
s e c t o r .  The  Task  Force i s  advised  by  an  Industry  Advisory  Panel  com- 
p r i s e d  of r ep resen ta t ives  f rom the  r emote  sens ing  indus t ry .  
The CIRSS program  has  5 ma jo r   goa l s  - 
1 C l a r i f y   t h e   V e r t i c a l  Data I n t e g r a t i o n   c o n c e p t  
2 T e s t  a l t e r n a t i v e   a p p r o a c h e s   t o   V e r t i c a l  Data I n t e g r a t i o n  
3 E s t a b l i s h   o p e r a t i o n a l   c a p a b i l i t i e s  
4 Evalua te   p r formance  
5 Communicate CIRSS c o n c e p t   a n d   p r o j e c t   f i n d i n g s  
The CIRSS T a s k  F o r c e  a d o p t e d  t h e  f o l l o w i n g  w o r k i n g  d e f i n i t i o n  o f  V e r t i c a l  
Data I n t e g r a t i o n  - 
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"Vertical  Data  Integration  refers  to  the  general  com- 
patibility  of  data  formats,  classification  methods  and 
encoding  routines  whereby  data  collected  about  a  geo- 
graphic  area  by  one  agency  can be  selectively  incorpora- 
ted  into  the  geobased  information  systems  of  other 
agencies  at  different  levels  of  government  with  minimal 
data  manipulation  and  reformatting." 
The  Task  Force  will  adopt  a  set of  echnical  and  institutional  elements 
which  more  clearly  define  day-to-day,  operational  components  of  Vertical 
Data  Integration.  These  will  then  be  used  to  evaluate 4 demonstration 
projects  in  the  Fiscal  Year 1979-80 program. 
The  FY 1979-80 program  includes 4 demonstration  projects  and  an  opera- 
tional  alternatives  study.  Each  demonstration  explores  a  different  ap- 
proach  toward  integrating  Landsat  data  into  existing  data  bases. The 
4 approaches  differ  in  the  method  used  to  effect  data  integration  and 
the  lead  agency  responsible  for  driving  the  process.  Each  project  in- 
volves  users  from  at  least 3 levels  of  government.  Several  demonstra- 
tions  involve  participants  from  the  universities,  public  utilities  and 
the  private  sector. 
The CIRSS  demonstration  projects  include - 
Evolutionary  Approach 
This  effort will  examine  how  federal,  county,  public  utility and  private 
sector  agencies  use  geo-referenced  information  once  it  is  made  available 
to  the  general  public.  Users in  Northern  California  will  be  encouraged 
to incorporate  the 1976 Landsat  data  base  developed  by  the  California 
Department  of  Forestry  in  cooperation  with  NASA/Ames  and  Jet  Propulsion 
Laboratory  into  their  existing  systems  with  minimal  outside  assistance 
or  training.  This  explains  the  term,  evolutionary. 
Networking  Approach 
The study  will  trace  verticalllateral  flow  of  data  from  a  central  govern- 
ment  agency  to  other  users. The Association  of  Bay  Area  Governments 
(ABAG) will  merge 1976 Landsat  data  into  its  computerized  Bay  Area 
Spatial  Information  System  (BASIS),  to  provide  a  range  of  environmental- 
oriented  data  products  to  cooperating  federal,  state  and  county  agencies 
and  to a  public  utility  company. 
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Developmental  Approach 
This project  involves  transferring  a  Landsat-based  prime  agricultural 
land  change  detection  method  developed  by  the  University of  California, 
Santa  Barbara,  to  county,  state  and  federal  agencies.  Using  Fresno 
County  as  a  test  site,  the  university  will  provide  user's  with  digitized 
land  change  data  based  on  a  comparison of 1976 Landsat  data  and a more 
recent  Landsat  scene. 
" Industry " - - Assisted  Approach 
This  study  focuses  on  a  private  firm  supplying  digitized  Landsat  data. 
Cooperating  agencies  will  include  the US Forest  Service,  California 
Department o f  Forestry,  San  Bernardino  County  Planning  Department  and  a 
major  utility  company. The project  test  site  will  be  located  in  San 
Bernardino  County. The project  will  be  administered  by  a  private  firm. 
In  addition  to  the 4 demonstration  projects,  an  Operational  Alternatives 
Project  will  coordinate  projects,  prepare  findings  for  review  by  the 
CIRSS  Task  Force  and  write  final  program  documents.  The  Task  Force  will 
meet  every 2 months  to  monitor  projects  using  evaluation  criteria  adopted 
at  the  beginning  of  the  program  year. 
/ 
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SESSION V 
19 OCTOBER 79 FRIDAY (AM) 
WESTERN REGIONAL REMOTE  SENSING  CONFERENCE 
CONVENED AT 
THE NAVAL  POST  GRADUATE  SCHOOL 
K I N G   H A L L  
MONTEREY, C A L I F O R N I A  
SPONSORED BY NASA  AMES RESEARCH CENTER 
MOFFETT  F IELD,   CAL IFORNIA  
A THE ROLE OF THE NATIONAL CONFERENCE  OF STATE LEGISLATURES 
I N  REMOTE SENSING 
P a u l  Tessar ( N a t u r a l   R e s o u r c e   I n f o r m a t i o n   P r o j e c t  
Denver,   Colorado) 
Def in ing  the  p r imary  r emote  sens ing  goa l s  of the  Nat iona l  Conference  of  
S t a t e  L e g i s l a t u r e  (NCSL), P a u l  Tessar ( D i r e c t o r  of NCSL's r emote  sens ing  
p r o j e c t ) ,  p o i n t e d  o u t  3 major  goa l s .  
1 The  awareness  of s t a t e  l e g i s l a t o r s   s h o u l d   b e   i n c r e a s e d  by 
e d u c a t i n g  t h e m  i n  as many a s p e c t s  o f  r e m o t e  s e n s i n g  as 
p o s s i b l e .  
2 Users must   p resent  a u n i f i e d   v o i c e   t o   t h e   f e d e r a l   g o v e r n -  
ment t o  i d e n t i f y  s t a t e  requi rements  and  uses  of  Landsa t  
technology.  
3 Users shou ld   p rov ide   f eedback   and   i n s igh t   o  NASA t o  
complement t h e i r  h e l p  a n d  a s s i s t a n c e .  
M r .  Tessar t o l d  a t t e n d e e s  a b o u t  4 p u b l i c a t i o n s  w h i c h  m i g h t  b e  o f  i n t e r e s t  
t o  t h o s e  who want t o  k e e p  a b r e a s t  o f  NCSL a c t i v i t i e s  - 
0 "A L e g i s l a t o r ' s   G u i d e   t o   L a n d s a t "  
0 "State  I n s t i t u t i o n a l  & Technica l   Approaches   to   Landsa t  
U t i l i z a t i o n "  
0 " L e g i s l a t o r ' s   G u i d e   t o   N a t u r a l   R e s o u r c e   I n f o r m a t i o n  
Systems" (New P u b l i c a t i o n )  
0 "NRIS Newsletter" 
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B OPERATIONAL  USE OF THE TECHNOLOGIES 
PANEL CHAIRPERSON (Department  of  Lands - Information  Resources 
Dr. M. Castro Division 
Phoenix,  Arizona) 
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LANDSAT  ADOPTION  EXPERIENCE I N  THE EASTERN REGION 
D r .  P h i l i p  J. Cressy ,  Jr. ( D i r e c t o r  - ERRSAC 
NASA Goddard Space Fl ight  Center  
Greenbel t ,   Maryland)  
T h e  p u r p o s e  o f  t h i s  p r e s e n t a t i o n  is, f i r s t  t o  p r o v i d e  a n  o v e r v i e w  of 
how t h e  E a s t e r n  R e g i o n a l  Remote S e n s i n g  A p p l i c a t i o n s  C e n t e r  (ERRSAC) a t  
Goddard Space Fl ight  Center  is conduct ing  bus iness  and  how our  s ta tes  
g o   a b o u t   t h e i r s .  Then I w i l l  a d d r e s s   t h e   e x p e r i e n c e s   o f  3 states  - 
Minnesota,  New Je r sey  and  Vermont - i n  adop t ing  Landsa t  t echno logy .  
ERRSAC i s  r e s p o n s i b l e  f o r  L a n d s a t  a p p l i c a t i o n s  t r a n s f e r  i n  19 North- 
c e n t r a l  a n d  N o r t h e a s t e r n  s t a t e s ,  t h e  District of  Columbia,   Puerto  Rico 
a n d   t h e   V i r g i n   I s l a n d s .   S t a t e w i d e   a p p l i c a t i o n s   p r o g r a m s  are n e a r i n g  
comple t ion  in  Minnesota ,  Michigan ,  Maryland ,  Vi rg in ia ,  Vermont  and New 
Jersey. P rograms   have   r ecen t ly   been   i n i t i a t ed   i n   Oh io   and  New York  and 
o t h e r s  a re  e x p e c t e d   s o o n   i n   I l l i n o i s   a n d  Delaware. Current  programs  in- 
v o l v e  34 c o o p e r a t i v e  L a n d s a t  d e m o n s t r a t i o n  p r o j e c t s  i n  a va r i e ty  o f  ap -  
p l i c a t i o n  areas a n d  i n c l u d e d  t r a i n i n g  f o r  7 5  s t a t e  p a r t i c i p a n t s .  
L a n d s a t  i n t e r p r e t a t i o n  c a p a b i l i t i e s  w i l l  e i t h e r  b e  d e v e l o p e d  w i t h i n  
s t a t e  gove rnmen t ,  o r  be  access ib l e  by  them  from l o c a l  u n i v e r s i t i e s  o r  
p r i v a t e   i n d u s t r y .   I n  ERRSAC'S r e g i o n ,   o v e r   h a l f   t h e  s ta tes  have  evolved 
a g o o d  r e s o u r c e  r e l a t i o n s h i p  w i t h  l o c a l ,  e s p e c i a l l y  l a n d  g r a n t ,  u n i -  
vers i t ies .  I n   t h e s e  cases, p r i m a r y   L a n d s a t   c a p a b i l i t y  res ides ,  o r  w i l l  
r e s i d e   i n   t h e   u n i v e r s i t y .  Vermont r e p r e s e n t s   t h e   b e s t   e x a m p l e .  
P r i m a r y  t e c h n i c a l  c a p a b i l i t y  i n  s e v e r a l  s ta tes  i s  w i t h i n  s t a t e  g o v e r n -  
ment i t s e l f .  I n  t h e  case of New J e r s e y ,  s t a t e  inves tment  i s  modest,  
bu t  growing ,  whi le  a u n i v e r s i t y  a l t e r n a t i v e  d o e s  n o t  c u r r e n t l y  e x i s t .  
I n  t h e  case of Minnesota,  a major s t a t e  i n v e s t m e n t  i n  r e s o u r c e  manage- 
men t  and  p l ann ing  a l lowed  bu i ldup  o f  i n t e rna l  capab i l i t i e s  t o  a sub- 
s t a n t i a l  l e v e l .  S t a t e  a g e n c i e s   r e l a t i o n s h i p s   w i t h   t h e   U n i v e r s i t y  of 
Minnesota are good but  they  can  ge t  a long  wi thout  much h e l p  o p e r a t i o n a l l y  
Seve ra l  o f  ou r  s t a t e s  have  turned t o  p r i v a t e  i n d u s t r y  f o r  t e c h n i c a l  
a s s i s t a n c e .   I n   m o s t  cases t h e y   o b t a i n e d   s p e c i f i c   l a n d   c o v e r l l a n d   u s e  
p r o d u c t s   u n d e r   c o n t r a c t .   I n  some c a s e s   i n f o r m a t i o n   o r   s t a t i s t i c s   d e r i v e d  
i n  p a r t  f r o m  s u c h  p r o d u c t s  were o b t a i n e d .  More and-  more s t a t e  a g e n c i e s  
p a r t i c i p a t e  i n  some way i n  a c t u a l  L a n d s a t  d a t a  a n a l y s i s  as p a r t  of such 
con t r ac t s .   Mich igan ' s   un ique   r e l a t ionsh ip   w i th   t he   Env i ronmen ta l  Re- 
s e a r c h  I n s t i t u t e  o f  M i c h i g a n  (ERIM) as a p r o v i d e r  o f  t e c h n i c a l  a s s i s t a n c e  
i n c l u d e s   t r a i n i n g ,   c o n s u l t a t i o n   a n d   a c c e s s   t o  E R I M  a n a l y s i s   s y s t e m s .  A s  
a ru le ,  however ,  even  wi th  ERIM and  Michigan, states seem i n c l i n e d  t o  
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in te rna l ize  the  technology for  rout ine  use  and  to  draw upon commerc ia l  
s u p p o r t  f o r  s p e c i f i c  p r o j e c t s .  
Minnesota 
The Legis la t ive Commission on Minnesota  Resources  (LCMR) provides  fund-  
i n g  f o r  " o n e  s h o t "  i n n o v a t i v e  r e s o u r c e  management and environmental con- 
serva t ion   programs  of  s ta te  agencies .   (The   funds  come from a unique 
c i g a r e t t e  s u r t a x ) .  More t h a n  12 yea r s   ago ,  LCMR s u p p o r t e d   e s t a b l i s h -  
ment  of  the Minnesota  Land  Management Information System (MLMIS), t h e n  
housed a t  the   Un ive r s i ty   o f   Minneso ta .  MLMIS w a s  t r a n s f e r r e d  t o  t h e  
S t a t e  P lann ing  Of f i ce ,  Land  Management Information  Center   (LIIIC),   in  
1977. 
I n  1979, LCMR provided new funding  (More t h a n  $ 300 K )  f o r  a major  hard- 
ware /sof tware  upgrade  of  the  MLElIS c a p a b i l i t y ,  i n c l u d i n g  L a n d s a t  p r o c e s -  
s i n g   a n d   p r o d u c t   g e n e r a t i o n   c a p a b i l i t y .   I n c r e a s e d   o p e r a t i n g   s u p p o r t ,  
i n c l u d i n g  manpower a l so   deve loped .  A coopera t ive   Landsa t   demonst ra t ' ion  
program with ERRSAC i n c l u d e d  t r a i n i n g  o f  s t a t e  a n d  u n i v e r s i t y  p e r s o n n e l .  
The s tandard method of  operat ion of  LMIC i n v o l v e s  c l o s e  c o o p e r a t i o n  w i t h  
o t h e r  s t a t e  a n d   r e g i o n a l   a g e n c i e s .  ERRSAC p r o j e c t s   r e i n f o r c e d   t h i s  by 
i n v o l v i n g  LMIC in   each   o the r s   agency   p ro jec t s .   Improved   work ing  re- 
l a t i o n s h i p s  b e t w e e n  s t a t e  agenc ie s  and  Un ive r s i ty  of Mif ineso ta  researchers  
cons t i t u t e s   an   impor t an t   componen t   o f  s t a t e  c a p a b i l i t y .  LMIC i s  buying 
Landsa t   da t a  ( N C I C  A f f i l i a t e ) ,  and is engaged i n  L a n d s a t  p r o j e c t s  i n d e -  
pendent of  NASA. 
New J e r s e y  
The Department  of  Environmental  Protect ion (DEP) was i n v o l v e d  i n  a n  e a r l y  
Landsa t   i nves t iga t ion .   Whi l e   Landsa t  w a s  no t   adop ted  as a t o o l  by t h e  
o r g a n i z a t i o n  t h e n ,  s e v e r a l  i n d i v i d u a l s  w i t h i n  DEP a c q u i r e d  s k i l l s  a n d  
a p p r e c i a t i o n   f o r   t h e   t e c h n o l o g y .   I n   1 9 7 8 ,   p e r s o n n e l   i n   t h e   D e p a r t m e n t  
of Community A f f a i r s  (DCA) went  qu ie t ly  about  implement ing  Landsa t  
a n a l y s i s  s o f t w a r e  o n  s ta te  compute r s  fo r  u se  in  l and  use  p l ann ing  p ro -  
grams. 
The e f f o r t  became publ ic  when DCA publ i shed  a b r o c h u r e  i n  c o n j u n c t i o n  
w i t h  t h e i r  u s e  o f  L a n d s a t  d a t a  f o r  l a n d  c o v e r  a n a l y s i s  i n v o l v i n g  o n e  
t h i r d  o f  t h e  s t a t e  as p a r t  o f  t h e  New J e r s e y  208 program.  Increased 
i n t e r e s t  l e d  t o  a s t a t e w i d e  L a n d s a t  w o r k s h o p  i n  November 1978. 
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Immedia t e ly  a f t e r  t he  workshop ,  ERRSAC,  DCA and DEP began a Landsat  
app l i ca t ions   p rog ram.  A s  a r e s u l t  o f  t h i s  p r o g r a m ,  n e a r l y  20 people  
f rom the  2 depar tments  are t r a i n e d  i n  L a n d s a t  d a t a  a n a l y s i s  a n d  i n t e r p r e -  
t a t i o n .  Many p a r t i c i p a t e d  i n  d e m o n s t r a t i o n  p r o j e c t s  w h i c h  f u r t h e r  de- 
v e l o p e d   t h e i r   s k i l l s .   T h e  s ta te 's  i n h o u s e   a n a l y s i s   s y s t e m ,  ARGOS, is 
now a v a i l a b l e  t o  b o t h  d e p a r t m e n t s .  ERRSAC i s  a s s i s t i n g  t h e  s ta te  i n  up- 
g r a d i n g  t h i s  s y s t e m .  New J e r s e y   h a s   c o m m i t t e d   t o   a c q u i r i n g   h a r d w a r e  
i n  s u p p o r t  o f  t h i s  c a p a b i l i t y  a n d  h a s  e s t a b l i s h e d  a p rogram to  ac- 
q u i r e / e s t a b l i s h  a s t a t ewide  geobased  in fo rma t ion  sys t em.  
Vermont 
Vermont w a s  i n v o l v e d  i n  t h e  i n i t i a l  L a n d s a t  i n v e s t i g a t i o n  p r o g r a m s ,  
l a r g e l y   i n   p h o t o i n t e r p r e t a t i o n   o f   i m a g e r y .   E a r l y   i n t e r e s t  by t h e  Agency 
of  Environmental  Conservat ion enabled some  Vermont p e r s o n n e l  t o  o b t a i n  
Landsa t   Landsa t   t r a in ing  a t  NASA's  Ea r th   Resources   Labora to ry .   In  May 
1978, s t a t e  c o n c e r n  f o r  a n  i m m i n e n t  f o r e s t  t e n t  c a t e r p i l l a r  i n f e s t a t i o n  
r e s u l t e d  i n  a L a n d s a t  p r o j e c t  t o  i d e n t i f y  a f f e c t e d  areas. The p r o j e c t  
w a s  i n e f f e c t i v e ,  b e c a u s e  o f  c l o u d  c o v e r  a n d  a l e t h a l  v i r u s  t h a t  a l l  b u t  
e x t e r m i n a t e d   t h e   c a t e r p i l l a r .   T h e   b y - p r o d u c t   f o r e s t   i n v e n t o r y   a r o u s e d  
g r e a t  s t a t e  in t e re s t .   Concur ren t   w i th   g rowing ,   i n fo rmed  s t a t e  i n t e r e s t ,  
t h e  U n i v e r s i t y  of  Vermont  became t h e  f i r s t  New England  rec ip ien t  of  a 
NASA U n i v e r s i t y   A p p l i c a t i o n s   m u l t i - y e a r   g r a n t .   D i s c u s s i o n s  among s ta te  
and  un ive r s i ty ,  Reg iona l  P rogram and  Unive r s i ty  App l i ca t ions  pe r sonne l ,  
r e c o g n i z e d  t h e  e x c e l l e n t  r e s o u r c e  r e l a t i o n s h i p  b e t w e e n  s ta te  government 
a n d   t h e   u n i v e r s i t y .   W h i l e   p u r s u i n g   g r a n t   o b j e c t i v e s ,   u n i v e r s i t y   p e r s o n -  
n e l  became working  par tners  wi th  s ta te  p e r s o n n e l  i n  a Landsa t  app l i ca -  
t ions  program.  
The u n i v e r s i t y  p u r c h a s e d  i m a g e  p r o c e s s i n g  s o f t w a r e  f o r  t h e i r  c o m p u t e r s  
a n d   e s t a b l i s h e d  s t a t e  a c c o u n t s ,   a c c e s s i b l e   f r o m  s t a t e  o f f i c e s .  ERRSAC 
provided a 1 week t r a i n i n g  c o u r s e  i n  Vermont f o r  1 7  people .  Vermont 
completed a l l  bu t  one  o f  t he  coope ra t ive  p ro jec t s  and  is  p r e p a r i n g  t o  
i n i t i a t e   s e v e r a l   L a n d s a t   p r o j e c t s   o f  i t s  own. I ts  c a p a b i l i t y ,   a l t h o u g h  
n o t   s o p h i s t i c a t e d ,  i s  s u f f i c i e n t   € o r   t h e i r   n e e d s .  A r e c e n t   f e d e r a l   g r a n t  
t o  e s t a b l i s h  a g e o b a s e d  i n f o r m a t i o n  s y s t e m  i n  t h e  s t a t e  w i l l  p r o v i d e  a 
c u l m i n a t i o n  o f  V e r m o n t ' s  e f f o r t s  t o  d e v e l o p  a n  o p e r a t i o n a l  n a t u r a l  re- 
source  and  envi ronmenta l  management c a p a b i l i t y  i n c o r p o r a t i n g  L a n d s a t  
d a t a .  
These are  t h e   e x p e r i e n c e s   o f  3 states .  Al though  they   reached   the   goa l  
i n  d i f f e r e n t  w a y s ,  e a c h  o f  t h e s e  s ta tes  w i l l ,  i n  terms o f  s k i l l s ,  f a c i l i -  
t i e s  a n d  i n s t i t u t i o n a l  e n v i r o n m e n t ,  b e  " o p e r a t i o n a l l '  L a n d s a t  s ta tes  by 
t h e  summer of 1980. T h e i r   e x p e r i e n c e s   c o n s t i t u t e  a g u i d e   t o   u n d e r -  
s t a n d i n g  t h e  v a r i o u s  a s p e c t s  of  t echnology  adopt ion .  They are not   molds  
i n t o   w h i c h  a l l  states w i l l  f a l l .  I t  is o n l y  i m p o r t a n t  t h a t  a set  of 
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institutional  and  technical  skills  and  resources  exist  which  enable  a 
state to  use  Landsat as a  tool in  managing  its own natural  and  environ- 
mental  resources  effectively. 
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THE PACIFIC NORTHWEST USE OF VICAR/IBIS 
D o r i s   S t e i n g r a b e r   ( W a s h i n g t o n   S t a t e   U n i v e r s i t y  
Computing Service Center  
Pullman,  Washington) 
A yea r  ago ,  VICAR/IBIS was i n s t a l l e d  i n  t h e  s ta tes  of Washington and 
Idaho as p a r t   o f  NASA’s t e c h n o l o g y   t r a n s f e r   e f f o r t .  The o b j e c t i v e  w a s  
t o  d e v e l o p  i n - s t a t e  i m a g e  p r o c e s s i n g  c a p a b i l i t i e s  i n  t h e s e  s ta tes .  
This  paper  w i l l  p r e s e n t  r a t h e r  b r i e f l y  some V I C A R / I B I S  c h a r a c t e r i s t i c s  
a n d  e s p e c i a l l y  i t s  o p e r a t i o n  a t  Washington State  Universi ty  Computing 
S e r v i c e   C e n t e r .   I n s t e a d   o f   v i e w i n g   t h e s e   a c t i v i t i e s   f r o m   t h e   r e m o t e  
s e n s i n g  a p p l i c a t i o n  i t s e l f ,  o b s e r v a t i o n s  w i l l  b e  made on  the  sys tems 
o p e r a t i o n a l  u s e  f r o m  a da ta  p rocess ing  po in t  o f  v i ew and  e spec ia l ly  
f r o m  w i t h i n  a s t a t e  s e r v i c e  c e n t e r  e n v i r o n m e n t .  
VICAR/IBIS is a gene ra l   pu rpose   image   p rocess ing   l anguage .  V I C A R  i s  an  
acronym fo r   V ideo  Image  Communication & R e t r i e v a l .   F u n c t i o n a l l y ,  i t  
p r o v i d e s  f o r  t y p i c a l  i m a g e  p r o c e s s i n g  o p e r a t i o n s ,  s u c h  as image  enhance- 
m e n t ,   g e o m e t r i c   c o r r e c t i o n ,   m u l t i - s p e c t r a l   c l a s s i f i c a t i o n .  I B I S  s t a n d s  
f o r  Image   Based   Informat ion   Sys tem.   IBIS  func t ions   address   the   ac tua l  
u t i l i t y  o f  a n  image a f t e r  i t  has   been   prepared .  I t  p r o v i d e s   f o r   i n t e -  
g r a t i o n   o f  non-image d a t a   f o r   t h e   i n f o r m a t i o n   s y s t e m   d e v e l o p m e n t .  It  
p e r f o r m s  n e c e s s a r y  d i s t r i c t  p r e p a r a t i o n  f u n c t i o n s  t o  o v e r l a y  c e n s u s  
t r ac t s ,  t o w n s h i p   b o u n d a r i e s ,   s c h o o l   d i s t r i c t s ,   p l u s   c r o s s - t a b u l a t i o n ,  
s o r t i n g ,  a n d  r e p o r t i n g  o p e r a t i o n s  o n  s e l e c t e d  c o m b i n a t i o n s  o f  t h e s e  
o v e r l a y s .  I t  a l s o   p r o v i d e s   f o r   i n t e r f a c e   t o   a n d   f r o m   e x t e r n a l   t a b u l a r  
f i l e s .  
V I C A R / I B I S  w a s  developed by t h e  Jet  P ropu l s ion  Labora to ry  and  r e l eased  
as a ba tch   sys tem.  I t  runs  on  an I B M  360165  o r   l a r g e r   c o m p a t i b l e  com- 
p u t e r  a n d ,  f o r  t h e  m o s t  p a r t ,  u s e s  s t a n d a r d  p e r i p h e r a l  e q u i p m e n t  w h i c h  
wou ld   t yp ica l ly   be   hooked   t o   t ha t   t ype   o f   mach ine .   Opera t iona l ly ,  i t  
c o n s i s t s  o f  a con t ro l  l anguage  des igned  to  min imize  the  need  fo r  l ea rn ing  
t h e  IBII Opera t ing   Sys t em  Job   Con t ro l   Language .   Th i s   f ea tu re   de f in i t e ly  
i s  a n  a i d  t o  s y s t e m  u s e r s .   T h e   s y s t e m   l i b r a r y   p r o v i d e s   o v e r  200 pro- 
grams.  These  programs are  s t a c k e d   t o g e t h e r   t o   p r o d u c e  a d e s i r e d  r e s u l t .  
A b r i e f  look  a t  t h e  u n i v e r s i t y ’ s  o b j e c t i v e s  a n d  o p e r a t i o n s  e n v i r o n m e n t  
of  the  I Jash ington  S t a t e  Un ive r s i ty  Conpu t ing  Se rv ice  Cen te r  i s  necessa ry  
t o  f u r t l n l -  e v a l u a t e  V I C A R / I B I S  e f f e c t i v e n e s s  i n  p r o v i d i n g  s t a t e  image 
p r o c e s s i ; I g   c a p a b i l i t i e s .  WSUCSC is  one  of  4 s t a t e  s e r v i c e   c e n t e r s  
e s t a b l i s h e d  .z f e x  y e a r s  a g o  b y  t h e  W a s h i n g t o n  S t a t e  Data P rocess ing  
A u t h o r i t y .  0v.r ?urpose  i s  t o   p r o v i d e   g e n e r a l   d a t a   p r o c e s s i n g   s e r v i c e  
t o  s t a t e ,  l o c a l   o r   f e d e r a l   a g e n c i e s   o n  a c o s t - r e c o v e r y   b a s i s .   T h i s  
means w e  are s n l f  s u s t a i n i n g  and n o t  f u n d e d  b y  t h e  u n i v e r s i t y .  
1-106 
I I 
WSUCSC h a s  a n  Amdahl 470 V / 6  main frame wit 'h 8 megabytes of memory. 
There are about  10 b i l l i o n  b y t e s  o f  o n l i n e  d i s k  s t o r a g e .  A u s e r  t a p e  
l i b r a r y   o f   a b o u t  lG,OOO t a p e s  is maintained.  An ex tens ive   amount   o f  
s o f t w a r e  is a l s o  made a v a i l a b l e  t o  u s e r s  o f  t h e  WSU Computing Service 
Center .   There are a t  least  14 d i f f e r e n t  programming  languages, 2 d a t a  
b a s e  management sys tems,  several s ta t i s t ica l  packages,  as w e l l  as p u b l i -  
c a t i o n  a n d  t h e s i s  q u a l i t y  p r i n t i n g  f a c i l i t i e s .  O n l i n e  a d m i n i s t r a t i v e  
a p p l i c a t i o n s  are f u l l y  s u p p o r t e d .  
WSU's l o c a t i o n  i n  P u l l m a n  o n  t h e  s ta te 's  east s i d e ,  h a s  i n f l u e n c e d  t h e  
manner i n  which w e  o p e r a t e  as a s ta te  s e r v i c e  c e n t e r .  Many Computing 
S e r v i c e  C e n t e r  u s e r s  are  l o c a t e d  i n  Seatt le,  Olympia and other  remote 
l o c a t i o n s .  T h e s e  a g e n c i e s  a re  l i n k e d  i n t o  WSUCSC v i a  a complex  data  
communicat ions  network.   Besides   support ing WSU a d m i n i s t r a t i v e   a n d  
a c a d e m i c  o f f i c e s  w i t h  t e r m i n a l s ,  t h e r e  are  about  30 Remote Job  Ent ry  
(RJE) c a r d  r e a d e r l p r i n t e r  t y p e  s t a t i o n s  a n d  a b o u t  GO d i a l  up u s e r s  w i t h  
CRT t e r m i n a l s .  Our s y s t e m   s u p p o r t s   t h e  s t a t e  A d m i n i s t r a t o r   f o r   t h e  
Cour t s  w i th  60-80 t e r m i n a l s  a n d  t h e  s t a t e  Library  Network  wi th  about  
120 t e r m i n a l s .  A s  an   example   o f   sys tem  load ,   the  number  of jobs  exe-  
c u t e d   d u r i n g  May 1979 exceeded 102,000. I t  can   be   no ted   f rom  th i s   qu ick  
ove rv iew tha t  t h e  Computing Service Center  has  a w e l l  e s t a b l i s h e d  u s e r  
community r e q u i r i n g  a commi t t ed  l eve l  o f  suppor t  f rom our  s t a f f .  
A ma jo r  conce rn ,  t he re fo re ,  i n  e s t ab l i sh ing  an  image  p rocess ing  se rv ice  
i s  t h e  c o n t e n t i o n  w h i c h  may a r i s e  w i t h  o t h e r  a p p l i c a t i o n s  a n d  i t s  impact 
on   the   es tab l i shed   user   communi ty .  Image p r o c e s s i n g   f u n c t i o n s   t y p i c a l l y  
r e q u i r e  c o n s i d e r a b l e  r e s o u r c e s  b o t h  f o r  e x e c u t i o n  a n d  data s t o r a g e .  
Wi th  our  cur ren t  sys tem capac i ty ,  decreas ing  cos ts  of  comput ing  cyc les  
and good planning, w e  c u r r e n t l y  a n t i c i p a t e  n o  n e g a t i v e  i m p a c t  o n  o u r  
users. I n   f a c t ,   t h e   u s e r  community b e n e f i t s   b e c a u s e  of  t h e   a v a i l a b i l i t y  
o f  a n  a d d i t i o n a l  p r o c e s s i n g  c a p a b i l i t y .  
Seven   ou t s ide   agenc ie s  are  c u r r e n t l y  u s i n g  V I C A R / I B I S  a t  WSUCSC. Even 
though V I C A R / I B I S  s o f t w a r e  f u l l  c a p a b i l i t i e s  h a v e  p r o b a b l y  n o t  b e e n  
u t i l i z e d  w i t h i n  t h e  p r o j e c t s  to d a t e ,  t h e r e  are some o b s e r v a t i o n s  t h a t  
can  be  made r e g a r d i n g  t h e  s y s t c m ' s  o p e r a t i o n .  
0 Documentation - There i s  program  documentat ion  for   each 
program. I t  b r i e f l y   d e s c r i b e s   e a c h   p r o g r a m ' s   p u r p o s e   a n d  
i d e n t i f i e s   p a r a n r z t e r s   f o r  i ts  u s e .   F o r m a l   t r a i n l n z   s e s s i o n s  
seem t o  b e  t h e  r e a l i s t i c  p r e r e q u i s i t e  f o r  e f f e c t i v e  s y s t e m  
use.  
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0 S y s t e m   A r c h i t e c t u r e  - Des ign   o f   s ing le - func t ion   modu les  
u t i l i z i n g  common i n p u t  a n d  o u t p u t  r o u t i n e s  l e n d  i t s e l f  n i c e l y  
t o   p r o c e s s i n g   f l e x i b i l i t y .   T h i s   d e s i g n   s i m p l i f i e s   s y s t e m  
maintenance.  It a l s o  makes i t  p o s s i b l e  t o  e a s i l y  i n c o r p o r a t e  
u s e r  w r i t t e n  func t ions  wh ich  w i l l  h e l p  e n h a n c e  s y s t e m  c a p a b i l i -  
t ies. 
0 S y s t e m   E f f e c t i v e n e s s  - T h i s   q u e s t i o n   h a s   a r i s e n   r e g a r d i n g  
i m a g e   c l a s s i f i c a t i o n .   A d d i t i o n a l   c l u s t e r i n g   a n d   e d i t i n g   f u n c -  
t i o n s  h a v e  b e e n  s u p p l i e d  b y  Buzz S l y e ,  NASA Ames Research Center  
t o  s i g n i f i c a n t l y  e n h a n c e  t h e s e  c a p a b i l i t i e s .  
0 S t r o n g   P o i n t  - A d e f i n i t e   s y s t e m   s t r o n g   p o i n t  i s  t h e  I B I S  
( Image Based Information System) port ion of  the sof tware which 
p r o v i d e s  f o r  i n t e g r a t i o n  o f  a l l  d a t a  t y p e s .  
Through PNRC grants  and  Washington  S ta te  Universi ty  Computing Service 
Center   matching  funds,  V I C A R / I B I S  h a s   b e e n   i n s t a l l e d .  V I C A R I I B I S  docu- 
m e n t a t i o n  d o e s  n o t  e n t i r e l y  meet s t a n d a r d s  e s t a b l i s h e d  by the Computing 
S e r v i c e   C e n t e r   f o r   s u p p o r t i n g   p r o d u c t i o n   s o f t w a r e .  NASA A m e s  Research 
Cen te r   p rov ides   exce l l en t   sys t em  suppor t .  A s  a r e s u l t ,  w e  w i l l  b e  
o f f e r i n g  V I C A R / I B I S  as f u l l y  s u p p o r t e d  p u b l i c  s o f t w a r e .  
Work is being done on a PNRC t r a i n i n g  g r a n t  t h a t  p r o v i d e s  f o r  d e v e l o p -  
ment  of 3 one day seminars and a 4 day case s tudy  workshop  to  t r a i n  
i n d i v i d u a l s  i n  t h e  u s e  o f  V I C A R I I B I S .  
Another PNRC g r a n t  w i l l  e s t a b l i s h  a n  i n t e r a c t i v e  i m a g e  p r o c e s s i n g  l a b o r a -  
to ry   us ing   S tanford   Technology  Corpora t ion ' s   Sys tem 511. T h i s  f a c i l i t y  
i s  meant t o   supp lemen t  VICAR/IBIS c a p a b i l i t i e s .  T h e  l a b  w i l l  b e   l o c a t e d  
i n  Olympia ,  bu t  main ta ined ,  scheduled  and  charged  for  by  WSU Computing 
S e r v i c e  C e n t e r .  
Our Operat ions Research group i s  a c t i v e l y  i n v e s t i g a t i n g  h a r d w a r e l s o f t -  
ware t o   f u r t h e r   s u p p l e m e n t   o u r   i m a g e   p r o c e s s i n g   c a p a b i l i t i e s .  We are  
looking  a t  more soph i s t i ca t ed  me thods  o f  hand l ing  the  eve r  p re sen t  da t a  
c o n v e r s i o n   p r o b l e m   o f   d i g i t i z i n g   a n d   e n t e r i n g   t h e s e   o v e r l a y s .  We a l s o  
hope t o  p r o v i d e  h i g h  q u a l i t y  p h o t o  p r o d u c t s  i n  t h e  n e a r  f u t u r e .  
U t i l i t y  o f  new hardware lsof tware  by  the  genera l  user  communi ty  m u s t  b e  
a c o n s i d e r e d   f a c t o r   i n   a n y   a c q u i s i t i o n s .  I t  a p p e a r s   t h a t   t h e   s o f t w a r e  
a v a i l a b l e  a t  t h e  Computing Service Center  w i l l  assist u s e r s  i n  t h e  
d e v e l o p m e n t   o f   o p e r a t i o n a l   d a t a   b a s e s .  S t a t i s t i c a l  packages  and Data 
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Base Management  Systems w i l l  b e  p a r t i c u l a r l y  u s e f u l .  T h e s e  c a p a b i l i t i e s  
s h o u l d  s e r v e  t h e  a d v a n c e m e n t  o f  t h e  t o t a l  i n f o r m a t i o n  s y s t e m  c o n c e p t .  
I n  summary, V I C A R / I B I S  does have some h o l e s  i n  i t ,  b u t ,  as da ta  p roces -  
s i n g  s p e c i a l i s t s ,  w e  f e e l  i t  w i l l  d e f i n i t e l y  b e  a u s a b l e  a n d  s u p p o r t a b l e  
system. We w i l l  cont inue   to   ident i fy   any   weaknesses   and   f ind   ways   to  
address   them. We are aware tha t   r emote   s ens ing   t echno logy   d id   no t  
deve lop   overn ight   and   ne i ther   d id   image   process ing   technology.   There-  
f o r e ,  w e  cannot  expec t  to  deve lop  a p r o d u c t i o n  service t o  s u p p o r t  u t i l i z a -  
t i o n  o f  t h e s e  t e c h n o l o g i e s  o v e r n i g h t .  We are mak ing   an   e f fo r t   and  i t  
looks promising.  
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SOUTH DAKOTA STATE  PLANNING  BUREAU'S REMOTE SENSING PROGRAM 
William R i p p l e   ( S t a t e   P l a n n i n g   B u r e a u  
P ie r r e ,  Sou th  Dako ta )  
Remote s e n s i n g  ac t iv i t i e s  a t  the  Sou th  Dako ta  S ta t e  P lann ing  Bureau  
(SPB) were i n i t i a t e d  i n  1974 with a cooperat ive agreement  between SPB 
and   t he  EROS Data Center .  A d e m o n s t r a t i o n   p r o j e c t  was d e s i g n e d   t o  
g a t h e r  s t a t e w i d e  l a n d  u s e  a n d  l a n d  c o v e r  d a t a  u s i n g  L a n d s a t  s a t e l l i t e  
i m a g e r y ,   p l u s   h i g h l l o w   a l t i t u d e   a i r c r a f t   p h o t o g r a p h y .  Under t h i s  co- 
o p e r a t i v e  p r o j e c t ,  EROS s u p p l i e d  t e c h n i c a l  a s s i s t a n c e  a n d  i m a g e r y ,  w h i l e  
t h e  s t a t e  p r o v i d e d  p e r s o n n e l  t o  i n i t i a t e  a n d  m a i n t a i n  a n  i n h o u s e  i n f o r -  
m a t i o n  s y s t e m  f o r  i n t e r p r e t i n g ,  s t o r i n g  a n d  a p p l y i n g  r e s u l t i n g  l a n d  
u s e l c o v e r  d a t a  t o  S o u t h  D a k o t a ' s  p l a n n i n g  n e e d s .  
I n  a d d i t i o n  t o  s t a t e w i d e  l a n d  u s e l c o v e r  d a t a ,  S P B ' s  I n f o r m a t i o n  S y s t e m  
w a s  d e s i g n e d  t o  i n c l u d e  s o i l s ,  g e o l o g y ,  t o p o g r a p h y  a n d  o t h e r  n a t u r a l  
r e s o u r c e  d a t a  i n  i t s  c o m p u t e r   d a t a   b a s e s .   T h i s   a b i l i t y   t o   u s e   l a n d  
u s e l c o v e r  d a t a  i n  c o n j u n c t i o n  w i t h  o t h e r  t y p e s  o f  n a t u r a l  r e s o u r c e  d a t ' a ,  
t h r o u g h  t h e  u s e  o f  r a p i d  c o m p u t e r  a n a l y s i s ,  e n h a n c e s  S o u t h  D a k o t a ' s  
c a p a c i t y  t o  i n v e s t i g a t e  i n t e r n a l  l a n d  management  problems. 
SPB o b t a i n e d  t h e  c o m p u t e r  h a r d w a r e l s o f t w a r e  n e e d e d  t o  p e r m i t  d i g i t a l  
L a n d s a t   p r o c e s s i n g   a l o n g   w i t h   o t h e r   g e o g r a p h i c   d a t a   a n a l y s i s .   T h e   o f f i c e  
h a s  2 t e r m i n a l s  o n  l i n e  t o  t h e  IBM 3031  computer a t  t h e  U n i v e r s i t y  of 
Sou th   Dako ta .   In   add i t ion ,   t he   Bureau   has  a T e k t r o n i x   4 0 5 1   t h a t   c a n   b e  
used as a s tand   a lone   min i -computer .  I t  may a l s o  b e  i n t e r f a c e d  w i t h  
t h e  IBM 3031, o r  w i t h  a summagraphics d i g i t i z e r  f o r  s p a t i a l  a n a l y s i s .  
All c o m p u t e r   s o f t w a r e   f o r   t h e   s y s t e m  w a s  developed  inhouse.  The Landsat  
Imagery  Analysis  Package (LIMAP) performs a l l  f u n c t i o n s  n e c e s s a r y  f o r  
a n a l y s i s   o f   d i g i t a l   L a n d s a t   t a p e s   ( F i g u r e  1 ) .  Other   sof tware   deve loped  
by t h e  B u r e a u  i n c l u d e  t h e  D i g i t a l  T e r r a i n  A n a l y s i s  P a c k a g e  (DTAP), used 
t o  map USGS d i g i t a l  t e r r a i n  t a p e s  a n d  POLYGRID,  a polygon- to-gr id-ce l l  
conversion package.  
In fo rma t ion  ob ta ined  f rom the  s t a t e  l and  use / cove r  inven to ry  has  been  
used a t  t h e  f e d e r a l ,  s t a t e  and l o c a l  g o v e r n m e n t  l e v e l s ,  i n c l u d i n g  t h e  
p r i v a t e   s e c t o r ,   f o r   l a n d   p l a n n i n g   p u r p o s e s .  Remote s e n s i n g   a n a l y s i s  
conducted by SPB c o n t r i b u t e d  l a n d  u s e  a n d  n a t u r a l  r e s o u r c e  i n f o r m a t i o n  
f o r  208 water q u a l i t y  p l a n n i n g ,  c o m p r e h e n s i v e  p l a n n i n g ,  c o r r i d o r  r o u t e  
s e l e c t i o n  s t u d i e s ,  w i l d l i f e  h a b i t a t  s t u d i e s  a n d  s u r f a c e  water i n v e n t o r i e s .  
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The 208 water q u a l i t y  i n v e s t i g a t i o n  i s  a good example of how an opera-  
t iona l   Landsa t   sys tem  can   be   used   for   envi ronmenta l   p lanning .   Under  a 
r e c e n t  208 c o n t r a c t ,  SPB produced land cover  maps f r o m  d i g i t a l  L a n d s a t  
d a t a  a n d  s o i l  l o s s  p o t e n t i a l  maps f r o m  d i g i t i z e d  d e t a i l e d  s o i l  s u r v e y s .  
Data a v a i l a b i l i t y  i n  a similar d i g i t a l  f o r m a t  a l l o w e d  d a t a  c o m p o s i t i n g  
t o  p r o d u c e  maps t h a t  i l l u s t r a t e  e r o s i o n  h a z a r d s  ( F i g u r e  2 ) .  
O the r  app l i ca t ions  have  m e t  t h e  s ta te ' s  g o a l  of p r o v i d i n g  t e c h n i c a l  
a s s i s t a n c e   t o   l o c a l   g o v e r n m e n t   u n i t s .   F o r   e x a m p l e ,   i n   t h e   S p e a r f i s h  
Land Capab i l i t y  S tudy ,  NASA U 2  photography was u t i l i z e d  t o  o b t a i n  l a n d  
use   and   land   use   change   da ta   for   the   communi ty .  Land c a p a b i l i t y  a n d  
l a n d  u s e  d a t a  were composi ted  to  produce  maps w i t h  s ta t is t ics  t h a t  re- 
l a t e  t o  t h e  area's  p h y s i c a l  l i m i t a t i o n s  a n d  c h a n g i n g  l a n d  u s e  p a t t e r n s  
( F i g u r e  3 ) .  
The o p e r a t i o n a l  L a n d s a t  p r o g r a m ,  a l o n g  w i t h  t h e  a b i l i t y  t o  d i g i t a l l y  
p r o c e s s  a v a r i e t y  o f  n a t u r a l  r e s o u r c e  d a t a ,  p r o v i d e s  SPB w i t h  a n a l y s i s  
a b i l i t i e s  b e y o n d   t h o s e   p o s s i b l e   f r o m   c o n v e n t i o n a l   d a t a   s o u r c e s .   T h e s e  
l a n d  r e s o u r c e  da ta  a n a l y s i s  c a p a b i l i t i e s  w i t h i n  t h e  S t a t e  P lanning  
Bureau  con t inue  to  be  r e f ined  and  app l i ed  t o  land  management  and  plan- 
n i n g  s t u d i e s  i n  S o u t h  D a k o t a .  
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EROSION HAZARDS 
TONS 
SYMEOL CATEGORY AF~E ACREAGE PERCENT 
S1 i g h t  0 - 3  6,456  12.0% 
............. .......... ........... .............. 
. . . . . . . . . . .  , ,:.::.j ::!:<.: 
::. ;::,j::!.;::!.,: 
. . ........ .......... ............ Moderate 3 - 6  29,794 
.............. :.:::i ........ 
Severe . 6 - 12 11,545 
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" 
-__ 
"  Nonsoi l/Unavai lab1  e 3,832 
-~ 
55.1% 
21.3% 
4.5% 
7.1% 
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Figure 2 Erosion Hazards (Sheet 1 of 2) 
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F i g u r e  3 S p e a r f i s h   S t u d y   A n a l y s i s   P r o c e s s  
OPERATIONAL  CONSIDERATIONS  OF  PRESENT & FUTURE  LANDSAT 
D r .  S t an   F reden  (NASA  GSFC - M i s s i o n   U t i l i z a t i o n   O f f i c e  
Greenbel t ,   Maryland)  
D r .  Freden of  NASA's  M i s s i o n  U t i l i z a t i o n  O f f i c e  d i s c u s s e d  o p e r a t i o n a l  
c o n s i d e r a t i o n s  of p r e s e n t  a n d  f u t u r e  L a n d s a t  sa te l l i t es ,  i n c l u d i n g  
Landsat  D ,  D '  and D". H e  gave a b r i e f  h i s t o r y  a n d  s t a t u s  of p r e s e n t  
Landsat  sa te l l i tes .  S p e c i f i c a l l y ,   h e   e m p h a s i z e d   t h e   t a p e   r e c o r d e r  
s i t u a t i o n  i n  L a n d s a t  3 w h i c h  a l l o w s  u s e  o f  b o t h  r e c o r d e r s  f o r  R e t u r n  
B e a m  Vidicon (RBV), b u t   o n l y  1 f o r   M u l t i s p e c t r a l   S c a n n e r  (MSS). This  
limit of r e c o r d e r  a v a i l a b i l i t y  w i l l  r e s u l t  i n  e m p h a s i s  o n  s u p p o r t  f r o m  
f o r e i g n  g r o u n d  s t a t i o n s  w i t h  r e c o r d i n g  c a p a b i l i t y  s u c h  as Sweden, I t a l y  
a n d   B r a z i l .   I n   a d d i t i o n ,  a p o s s i b i l i t y  e x i s t s  t o  se t  up po r t ab le   g round  
s t a t i o n s   i n   s t r a t e g i c   l o c a t i o n s ,   n a m e l y ,   K o r e a   a n d   C h i n a .  D r .  Freden 
f u r t h e r  p o i n t e d  o u t  t h a t  n e x t  y e a r  u s e r s  w i l l  b e  a b l e  t o  o b t a i n  Com- 
puter  Compat ib le  Tapes  (CCTs) ,  which  have  not  been  geometr ica l ly  cor -  
r e c t e d ,  s o  t h a t  o n e  may pe r fo rm any  des i r ed  r e sampl ing  and  p ro jec t ion  
conversion  f rom r a w  data .  All necessa ry   pa rame te r s  w i l l  be   p rovided  
on t h e  t a p e  h e a d e r .  
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C NEW TECHNOLOGIES 
PANEL CHAIRPERSON (Un ive r s i ty  of C a l i f o r n i a  - Department 
D r .  John E. E s t e s  of Geography 
San ta  Barba ra ,  Ca l i fo rn ia )  
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SPEAKERS 
Dr.  Alexander F.H. Goetz (NAS.A/JPL) 
Dr.  Vincent V. Salomonson (NASA/GSFC) 
Dr. John E. Estes (Chairman UCSB) 
The  following  material  presented  in  tabular  form  presents  the  essence 
of  the  current  systems  characteristics  of  several  advance  sensors  the 
National  Aeronautics & Space  Administration  (NASA)  has  in  preparation 
for  the  launch  and  planning  stages. Of the 3 systems  presented  in  this 
session,  Landsat D, the  Multispectral  Resources  Sampler  and  Stereosat, 
only  Landsat  D  is  an  approved  mission.  This  material  is  tabulated  to 
identify  where  NASA  is  and  their  current  planning  direction  in  terms 
of  sensors  for  earth  observation. 
Table 1 Comparison  of  Landsat  D  Thematic  Mapper & 
Landsat 3 Multispectral  Scanner 
Landsat D 
T h e m a t i c  M a p p e r  
Landsat 3 
Mu1 ti s g e c t r a l  S c a n n e r  
RADIOMETRIC  RADIOMETRIC 
M I C R O M E T E R S   S E N S I T I V I T Y   ( N E A P )   M I C R O M E T E R S   S E N S I T I V I T Y   ( N E A P )  
,L B AN D SPECTRA 1 
SPECTRAL  BAND 2 
SPECTRAL  BAND 3 
SPECTRAL  BAND 4 
SPECTRAL  BAND 5 
SPECTRAL  BAND 6 
SPECTRAL  BAND 7 
GROUND I F O V  
DATA  RATE 
Q U A N T I Z A T I O N   L E V E L S  
WEIGHT 
S I Z E  
POI*IEP, 
A L T I T U D E  
0.45-0.52  0.8% 
0.52-0.60 0.5% 
0.63-0.69 0.5% 
0.76-0.90 0.5% 
1.55-1.75 1 .O% 
2.08-2.35  2.3% 
10.40-12.50 0.5K ( N E A T )  
30M (BANDS 1 -5 )  
120M (BAND 6 )  
83 MB S 
0.5-0.5  .57% 
0.6-0.7  .57  
0.7-0.8  .6  
0.8-1.1  .70  
"- " 
"- 
10.40-12.50 
" 
1 .4K ( N E A T )  
79M (BANDS 1-4) 
237M (BAND 5 )  
15  M B I S  
256 64' 
168 KG 75 KG 
1.0 x 1.0 x 1.8M 0.35 x 0.4  x 0.9M 
250 WATTS 42 WATTS 
715 KM 917 KM 
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Table 2 Proposed  Multispectral  Resources  Sampler (FIRS)  
Sensor  Characteristics 
SPECTRAL RANGE 
SPECTRAL  BANDS 
S P A T I A L   R E S O L U T I O N  
SWATH  WIDTH/MODES 
0.36 pM to 1.0 pM 
4 ARRAYS,  EACH  WITH 2000 DETECTORS 
5 SELECTABLE  F ILTERS/ARRAY 
BANDWIDTHS > 20 NM 
P O L A R I Z A T I O n   F I L T E R S  
15 METERS MAX 
15 KMS AT 15 M ( 4  BANDS) 
30 KMS AT 15 M (4 BANDS, 50% SAMPLING) 
AT  15 M ( 2  BANDS) 
AT  30 M ( 4  BANDS) 
R A D I O M E T R I C   S E N S I T I V I T Y  APPROXIMATELY 0.5% N E A ( ~ ( ~  B I T )  
DATA  RATE 15 MEGA E I T S / S E C  
P O I N T A B I L I T Y  2 AXES 
+ 40' ACROSS  TRACK 
55' ALONG  TRACK 
SPEED  OF  POINTING  30'/SEC  ACROSS  TRACK 
5'/SEC ALONG  TRACK 
Table 3 Stereosat  Proposed  Mission  Parameters 
CAMERA SYSTEM 
SENSOR 
O R B I T  
- -. - - "- - 
SWATH WIDTH 
RESOLUTION 
BASE-TO-HEIGHT  RATIO 
COVERAGE  CYCLE 
DATA  TRANSFER 
THREE  PUSHBROOM  SCANNERS  FORE, AFT  AND  NADIR 
TWO 2,048 LINEAR  ARRAYS  PER CAMERA 
L A N D S A T   C A P A B I L I T Y  700 KM, 98.2' I N C L I N A T I O N  
SUN  SYNCHRONOUS 
61 KM 
15 METER I F O V  
1.0 AND 0.47 
48 DAYS 
TDRSS 
1984 LAUNCH 
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INDUSTRIES BASED UPON AIRBORNE SENSORS 
Vern   Ca r twr igh t   (P res iden t  - C a r t w r i g h t  Aerial Surveys 
Sac ramen to ,   Ca l i fo rn ia )  
T h e  b e n e f i t s  a n d  a p p l i c a t i o n s  of a i r b o r n e  s e n s o r s  a n d  p h o t o  s u p p o r t  b y  
i n d u s t r y  w a s  t h e   f o c a l   p o i n t   o f   V e r n   C a r t w r i g h t ' s   a d d r e s s .  M r .  Cart- 
W r i g h t ,  P r e s i d e n t  o f  C a r t w r i g h t  Aerial Surveys  o f  Sac ramen to ,  Ca l i fo rn ia ,  
h a s  b e e n  i n  t h e  aer ia l  s u r v e y  f i e l d  f o r  20 y e a r s .  
H e  i n d i c a t e d  t h a t  t h e  g o v e r n m e n t  u s e s  a p p r o x i m a t e l y  40,000 maps p e r  
y e a r  t o  t r a n s a c t  b u s i n e s s .  T h e s e  are p r o d u c t s  of bo th   low  leve l   and  
h i g h   a l t i t u d e   s e n s o r s   a n d  24 satel l i tes  i n   s p a c e .  M r .  C a r t w r i g h t   i n d i -  
c a t e d  t h a t  t h r o u g h  new techniques  and  special  b l ack  box  dev ices ,  i t  is  
now p o s s i b l e  t o  d e t e r m i n e  X-Y-Z c o o r d i n a t e s  w i t h i n  i n c h e s  f r o m  l a r g e  
d i s t a n c e s .  
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ADVANCED EARTH RESOURCES ANALYSIS  CAF'ABILITY 
Gary E. Gnauck (ESL, I n c o r p o r a t e d  
S u n n y v a l e ,   C a l i f o r n i a )  
The   s cope   o f   i ndus t r i e s   i nvo lvemen t   i n   r emote   s ens ing  is broad.  I t  
b e g i n s  w i t h  t h e  d e s i g n ,  d e v e l o p m e n t  a n d  o p e r a t i o n a l  s u p p o r t  o f  s a t e l l i t e  
l a u n c h   v e h i c l e s ,  sa te l l i t e  p l a t f o r m s   a n d   a s s o c i a t e d   s e n s o r s .  To c o n t r o l  
s a t e l l i t e s  a n d  t o  t r a n s m i t  d a t a  f r o m  s e n s o r s  t o  t h e  g r o u n d ,  i n d u s t r y  
deve loped  spaceborne  communica t ions  sys tems and  assoc ia ted  ground da ta  
r e c e i v i n g  s t a t i o n s .  The f i n a l  l i n k  i n  t h i s  s e q u e n c e  o f  e v e n t s  is  t h e  
des ign ,  deve lopmen t  and  use  o f  advanced  d ig i t a l  p rocess ing  sys t ems  
which  can  be  employed  by  the  user  to  t ransform raw e l e c t r o m a g n e t i c  
r a d i a t i o n  d a t a  i n t o  m e a n i n g f u l  i n f o r m a t i o n .  
Many of you are j u s t  now, under tak ing  a s t u d y  o f  r e m o t e  s e n s i n g  t o  
de te rmine  how i t  may bene f i t  your  l and  use  p l ann ing  and  l and  management 
t a s k s .  To assist i n  t h i s  e f f o r t ,  I w i l l  p rovide   an   overv iew of  a t y p i c a l  
advanced image processing system and provide a few comments on i t s  use  
a n d  c a p a b i l i t i e s .  
F i g u r e  1 p r e s e n t s  a Block  Diagram  of a t y p i c a l  d i g i t a l  p r o c e s s i n g  
system.  Such a s y s t e m   c o n s i s t s   o f  4 major   components :   input ,   ou tput ,  
p r o c e s s i n g  a n d  i n t e r a c t i v e  d i s p l a y .  
' Data f o r  e n t r y  i n t o  s u c h  a system w i l l  c o n s i s t  o f  t a b u l a r  f i l e  d a t a ,  
g raph ic s  vec to r  da t a ,  ana log  f i lm  da ta  and  magne t i c  t ape  da t a  in  raster 
format .  A number  of   input   devices  are t y p i c a l l y  p r o v i d e d  t o  e n t e r  t h i s  
d i v e r s e  se t  o f  d a t a  i n t o  t h e  s y s t e m .  
S i m i l a r l y ,  a t y p i c a l  s y s t e m  w i l l  a l l ow ou tpu t  o f  p rocessed  in fo rma t ion  
in  ha rd  copy  image  fo rma t ,  vec to r  p lo t s  on  an  x-y p l o t t e r ,  t e x t  a n d  
t a b u l a r  i n f o r m a t i o n  o n  a l i n e  p r i n t e r ,  a n d ,  o f  c o u r s e ,  m a g n e t i c  t a p e s  
f o r  s t o r a g e  o r  l a t e r  p r o c e s s i n g .  
P r o c e s s i n g  is typica l ly  per formed on  a min icompute r  w i th  a s soc ia t ed  
sys t em  and   da t a   d i sks .  Where l a r g e ,  time consuming  funct ions are  t o  
b e  a p p l i e d  t o  d a t a ,  a spec ia l  pu rpose ,  h igh  speed  p rocesso r  can  be  p ro -  
v ided .  
The i n t e r a c t i v e  a n a l y s t  s t a t i o n  w i l l  u s u a l l y  c o n t a i n  a g r a p h i c  CRT f o r  
e d i t  a n d  d i s p l a y  o f  v e c t o r  d a t a ,  a CRT t e rmina l  fo r  communica t ion  wi th  
the  sys t em,  and  one  o r  more  r e f r e sh  CRT'S ( c o l o r / b l a c k / w h i t e )  f o r  d i s -  
p l a y  o f  o r i g i n a l ,  i n t e r m e d i a t e  a n d  f i n a l  p r o c e s s e d  d a t a .  
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F i g u r e  1 Typ ica l   Componen t s  of Advanced   Sys t em  Ea r th   Resources  
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A p p l i c a t i o n s  & C a p a b i l i t i e s  
Image  process ing  sys tems provide  a means to  man ipu la t e ,  enhance  and  
p rocess   mos t   t ypes   o f   r emote   s ens ing   da t a .   The   t ype   o f   p rocesses   o r  
f u n c t i o n s  are many a n d  v a r i e d ,  b u t  c o n s i s t  o f  a f e w  g e n e r a l  c a t e g o r i e s .  
Enhancement - Raw image   da t a   ( s ing le   band /mul t ip l e   band)   can   be  en- 
hanced   t h rough   dens i ty   s l i c ing ,   p seudo   co lo r ing ,   con t r a s t   enhancemen t  
(exponential/linear/logarithmic), and  edge  enhancement (x o r  y o r  b o t h )  
t o  p r o v i d e  t h e  a n a l y s t  w i t h  m o r e  i n f o r m a t i o n  t h a n  c o n t a i n e d  i n  a s i n g l e  
hard  copy  processed  image.   Rapidly  changing  the  input   parameters   and 
o b t a i n i n g  i m m e d i a t e  f e e d b a c k  v i a  i n t e r a c t i v e  CRT d i s p l a y  i s  a d i s t i n c t  
advantage over  more convent ional  photographic  enhancement  processes .  
Geomet r i c   Reg i s t r a t ion  & Data I n t e g r a t i o n  - G i v e n   s u f f i c i e n t   d a t a  
acqu i s i t i on  pa rame te r s ,  mos t  t ypes  o f  r emote  sens ing  da ta  can  be  co r -  
r e c t e d  t o  a map b a s e .  P o i n t ,  l i n e  a n d  p o l y g o n  d a t a  d i g i t i z e d  f r o m  map 
o v e r l a y s  o r  a e r i a l  p h o t o s  c a n  b e  e n t e r e d  i n t o  t h e  same d a t a  b a s e  a n d  
r eg i s t e red   w i th   t he   image   da t a .   Such  a d a t a  b a s e  l e n d s  i t s e l f  t o  sta- 
t i s t i c a l  a n a l y s i s ,   m e n s u r a t i o n ,   a r i t h m e t i c a l   o p e r a t i o n s   ( e . g . ,   a d d ,  
s u b t r a c t ,   d i v i d e )   a n d   l o g i c a l   o p e r a t i o n s   ( a n d ,   o r ,   n o r ,  = , < ,  > ) .  
M u l t i s p e c t r a l   C l a s s i f i c a t i o n  - A n u m b e r   o f   c l u s t e r i n g   a n d   c l a s s i f i c a -  
t ion  a lgor i thms have  been  developed  which  can  be  appl ied  to  mul t i -  
s p e c t r a l   d a t a   t o   o b t a i n   t h e m a t i c  maps. A c c u r a c i e s   o b t a i n e d   w i t h   t h e s e  
p r o c e s s e s ,  r a n g e  f r o m  m a r g i n a l  t o  e x c e l l e n t .  
Inventory  & Sampling - To complement   geometr ic   reg is t ra t ion   and  
m u l t i s p e c t r a l  c l a s s i f i c a t i o n ,  v a r i o u s  s a m p l i n g  s c h e m e s  c a n  b e  i n c o r p -  
o r a t e d  i n t o  t h e  s y s t e m  t o  f a c i l i t a t e  d e t a i l e d  g r o u n d  s u r v e y  a n d  s u b -  
s e q u e n t  e s t i m a t i o n  o f  v a r i o u s  r e s o u r c e  management parameters .  
Concluding Remarks 
Advanced  image  processing  systems are power fu l  t oo l s  t ha t  can  be  o f  
s i g n i f i c a n t  a i d  i n  a d d r e s s i n g  p l a n n i n g  a n d  l a n d  management problems. 
These systems by themselves,  however,  w i l l  no t  so lve  p l ann ing  p rob lems ,  
do   an   inventory   o r   ana lyze   an   ecosys tem.   These   t asks   requi re   exper ienced  
p e o p l e  t o  u t i l i z e  a s y s t e m  i n  a n  e f f i c i e n t  m a n n e r .  The t r a i n i n g  a n d  
exper ience   requi red   cannot   be   over   emphas ized .  I do   no t   regard   remote  
s e n s i n g  as a d i s c i p l i n e ;  b u t  r a t h e r  a c o m p l e x  t o o l  t h a t  r e q u i r e s  c o n -  
s i d e r a b l e  e x p e r i e n c e  a n d  t r a i n i n g  t o  a c h i e v e  maximum b e n e f i t  f r o m  i t s  
app l i ca t ion  wi th  an  advanced  image  p rocess ing  sys t em.  
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A two  week c o u r s e  i n  r e m o t e  s e n s i n g  o r  i m a g e  p r o c e s s i n g  is n o t  s u f f i c i e n t  
t o  u n d e r s t a n d   t h e   t o o l .  Anyone contempla t ing   use  of r emote   s ens ing  
s h o u l d  f i r s t  c o n s i d e r  a w e l l  p lanned  technology t ransfer  program essen-  
t i a l .  
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REMOTE SENSING  SERVICE  INDUSTRIES 
Lowell  Brigham  (Lockheed  Electronics  Company 
Houston,  Texas) 
Lockheed's  Lowell  Brigham  substituted  for  George  Wukelic  of  Batelle 
and  presented  "Remote  Sensing  Service  Industries".  Mr.  Brigham  stated 
that  service  companies  can  provide  a  wide  variety of design,  implemen- 
tation,  analysis,  methodologies  and  hardware/software  support  services. 
In most  cases,  he  stated,  it  is  easier  for  a  company  to  do  business 
with  the  federal  government  because  of  RFP  uniformity. He went  on to 
discuss  various  companies  involvement in support of remote  sensing 
applications, identifying - 
0 Consulting firms 
0 Data  Developers/Survey  Companies/Computer  Processing 
0 Companies  working  with  data (i.e.,  Earthsat) 
0 Software products manufacturers (i.e., Culcomp) 
0 Hardware/Software  systems  manufacturers  (ESL,  Comarc) 
0 Hardware Producers (DeAnza/Tecktronix/CalComp) 
Mr.  Brigham  cited  examples of industry  participation  including: 
GE's  work  with  the  census,  ESL's  program f o r vegetation  in  Alaska  and 
agricultural  analyses  performed  by  Earthsat. 
He also  indicated  that  Batelle  will  publish  a  list of  firms  in  the 
remote  sensing  field  and  that  copies  should  be  available  in  early 1980. 
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B WRAP UP SESSION 
PANEL  CHAIRPERSON (NASA A m e s  Research Center  
D r .  Dale R. Lumb Mof f e t t  F i e l d  , C a l i f o r n i a )  
PANEL  MEMBERS 
Richard H. Weins te in  
NASA Headquar te rs  
Regional  Appl ica t ions  Program 
Washington, DC 
D r .  William K. Dinehar t  
S t a t e  of Utah 
D i v i s i o n  o f  S t a t e  Lands 
S a l t  Lake City,  UT 
Lowell  Brigham 
Lockheed  Elec t ronics  Company 
Houston , TX 
D r .  Robert  N .  Colwel l  
U n i v e r s i t y  o f  C a l i f o r n i a  
Space  Sc iences  Labora tory  
Berkeley,  CA 
D r .  Gene Thorley 
EROS Data Center  
US Geological  Survey 
S i o u x   F a l l s ,  SD 
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WRAP UP SESSION SUMMARY 
The WRAP UP SESSION was an  open  forum a l lowing  for  the  summat ion  of  views 
and  t echn iques  p re sen ted  a t  the  confe rence .  
S t r e s s i n g  t h e  n e e d  f o r  a log ica l  and  succ inc t  me thodo logy ,  D r .  I d a  Hoos 
t a lked   abou t   deve lop ing  a p a t t e r n  f o r  t e c h n o l o g y  t r a n s f e r .  Hoos is w i t h  
t h e  S p a c e  S c i e n c e s  L a b o r a t o r y  a t  t h e  U n i v e r s i t y  o f  C a l i f o r n i a ,  B e r k e l e y .  
B i l l  D i n e h a r t ,  o f  t h e  U t a h  D i v i s i o n  o f  S t a t e  L a n d s ,  c a l l e d  h i s  s t a t e ' s  
r emote   s ens ing   p rog ram  an   ambi t ious   one .   Desp i t e   obs t ac l e s ,   D ineha r t  
s a i d  h e  i s  o p t i m i s t i c   a b o u t   t h e   f u t u r e   o f   r e m o t e   s e n s i n g   i n   U t a h .   C i t i z e n  
e d u c a t i o n ,  o r g a n i z a t i o n a l  s t r u c t u r e ,  p o l i t i c a l  s u p p o r t  a n d  a d e q u a t e  f u n d i n g  
are  areas where  work i s  needed ,  he  sa id .  
After  r e v i e w i n g  t h e  u n i v e r s i t y ' s  r o l e ,  D r .  Robe r t  Co lwe l l  sugges t ed  tha t  
r e m o t e  s e n s i n g  t e c h n o l o g y  t r a n s f e r ,  l i k e  a n y  o t h e r  e n d e a v o r ,  i s  s u b j e c t  
t o  t h e  p i t f a l l s  of overse l l ing ,   under -educa t ion ,   under - involvement   and  
o v e r k i l l .   C o l w e l l  i s  w i t h   t h e   U n i v e r s i t y   o f   C a l i f o r n i a ' s   S p a c e   S c i e n c e s  
Labora tory  a t  Berkeley.  
"TO he lp ,  go  where  the  ac t ion  i s , "  advised Lowell Brigham of Lockheed 
E l e c t r o n i c s  Company. I n d u s t r y   r e s p o n s e  i s  b e s t   i n   p r o g r a m s   w i t h   a d e q u a t e  
r e s o u r c e s  a n d  e n t h u s i a s t i c  p a r t i c i p a n t s ,  h e  s a i d .  
NASA Headquar te rs '  Dick  Weins te in  thanked  par t ic ipants  for  making  the  
conference  a s u c c e s s .  He expres sed   apprec i a t ion   fo r   gove rnmen t ,   i ndus t ry  
a n d  u n i v e r s i t y  c o n t r i b u t i o n  w h i c h  h e l p  m a i n t a i n  a program as l a rge  and  
complex as r emote   s ens ing   t echno logy   t r ans fe r .   A l though  w e  h a v e  f a r  t o  
g o ,   W e i n s t e i n   s a i d ,   o u r   p r o g r e s s   t o   d a t e  i s  encouraging.  The f u t u r e   o f  
L a n d s a t  t e c h n o l o g y  t r a n s f e r  h o l d s  t h e  p o s s i b i l i t y  of p r a c t i c a l  and  posi-  
t i v e  r e s u l t s ,  W e i n s t e i n  s a i d .  
In   conc lus ion ,   Pane l   Cha i rpe r son ,  D r .  Dale Lumb, thanked a l l  of t h e  
s p e a k e r s  f o r  t h e i r  e f f o r t s  a n d  e x p r e s s e d  p r a i s e  f o r  t h e  s u p p o r t i v e  h e l p  
a n d   c o o p e r a t i o n   o f   i n d u s t r y ,   t h e   u n i v e r s i t i e s ,   a n d   t h e   l o c a l ,  s t a t e  and 
f e d e r a l  p a r t i c i p a n t s  who c o n t r i b u t e d  so  s i g n i f i c a n t l y  t o  making the con- 
f e r e n c e  b o t h  i n f o r m a t i v e  a n d  p r o d u c t i v e .  
1- 128 
I l l  1 1 1 1  1 1 1 1 1 1  I I  I I 1111111 I l l  
APPEND I X A 
SPEAKER PROFILES 

ANDERSON J i m  
M r .  Anderson w a s  f o r m e r l y  w i t h  t h e  F e d e r a l  S t a t e  Land Use Planning  Com- 
m i s s i o n  f o r  t h e  S t a t e  o f  A l a s k a .  
C u r r e n t l y ,  Mr. Anderson is  the  Chief  Coordina tor  and  Planner  of  NASA 
Demons t r a t ion  P rograms  fo r  t he  S ta t e  o f  A laska  - Department  of  Natural  
Resources  in  Achorage ,  Alaska .  
ARBOGAST Mary 
Mary Arbogas t  has  worked  wi th  the  Nat iona l  Conference  of S t a t e  L e g i s l a -  
t u re s  in  Denver ,  Co lo rado ,  fo r  more  than  2 y e a r s .  
S ince  February ,  1980, s h e  h a s  b e e n  a f f i l i a t e d  w i t h  t h e  C a l i f o r n i a  E n v i r o n -  
mental  Data C e n t e r  i n  t h e  G o v e r n o r ' s  O f f i c e  o f  P l a n n i n g  & Research & 
C o o r d i n a t i o n  f o r  t h e  C a l i f o r n i a  I n t e g r a t e d  Remote Sensing System Task 
Force.  
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BRIGHAM Lowell 
Lowell Brigham i s  c u r r e n t l y  a s s o c i a t e d  w i t h  t h e  L o c k h e e d  E l e c t r o n i c s  
Company as Program  Development  Manager f o r  t h e i r  H o u s t o n ,  T e x a s  f a c i l i t y .  
H e  i s  a n  e l ec t r i ca l  e n g i n e e r  w i t h  a p r o d u c t i v e  career i n  t h e  area of 
advanced  sys t ems  deve lopmen t  fo r  a i r c ra f t ,  spacec ra f t  and  g round  da ta  
p rocess ing  sys t ems .  
M r .  B r igham ' s   expe r t i s e   and   expe r i ence   spans   ove r  12 y e a r s ,  b e g i n n i n g  
wi th  the  p re -Landsa t  era t o  G e n e r a l  E lec t r i c ' s  e f f o r t  t o  d e s i g n  a Landsat  
b a s e d  u p o n  t h e i r  m i l i t a r y  s a t e l l i t e  and NIMBUS s p a c e c r a f t  e x p e r i e n c e .  
H e  w a s  i n v o l v e d  i n  t h e  c o n c e p t u a l  d e s i g n  of t he  Landsa t  Ground S t a t i o n  
f o r  I r a n  a n d  w i t h  G e n e r a l  E l e c t r i c ' s  User Appl ica t ions  Program.  
M r .  Birgham moved t o  Lockheed 1 yea r  ago  wh ich  o f fe red  h im an  inc rease  
i n  r e s p o n s i b i l i t y  w h i l e  m a i n t a i n i n g  h i s  i n v o l v e m e n t  w i t h  r e m o t e  s e n s i n g  
programs. 
CAMPBELL D r .  Louis  
D r .  Campbell is  c u r r e n t l y  t h e  S t a t e  Car tographer   for   Colorado   and   Chai r -  
man of the Colorado Mapping Advisory Committee.  
P r i o r  t o  h i s  p r e s e n t  a p p o i n t m e n t ,  h e  w a s  a n  I n s t r u c t o r  i n  c a r t o g r a p h y  
a t  the  Un ive r s i ty  o f  Co lo rado  where  he  r ece ived  a PhD w i t h  s p e c i a l i z a -  
t i o n  i n  C a r t o g r a p h y .  
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CARTWRIGHT Vern 
Vern  Car twr igh t ,  P re s iden t  o f  Ca r twr igh t  Aerial Surveys ,  has  been  in-  
v o l v e d  i n  t h e  f i e l d  o f  I n d u s t r i a l  E n g i n e e r i n g  a n d  Aerial S u r v e y s  f o r  
more  than 30 y e a r s .  H e  o r g a n i z e d  h i s  f i r m  i n  1946 t o  p r o v i d e  services 
i n  aer ia l  photography,  topographic  mapping,  remote sensing and photo-  
i n t e r p r e t a t i o n   o n  a w o r l d w i d e   b a s i s .   I n   e a r l y  1979, M r .  C a r t w r i g h t  
merged Datamap Systems, Inc. ,  with his ae r ia l  survey  company t o  p r o v i d e  
c a p a b i l i t i e s  i n  c o m p u t e r  a p p l i c a t i o n s  t o  c a r t o g r a p h y  a n d  t o  c o m p l e m e n t  
t h e  e n t i r e  i n t e r a c t i v e  g r a p h i c s  d e p a r t m e n t .  
M r .  Car twr ight  i s  pas t  p re s iden t  o f  t he  Amer ican  Soc ie ty  o f  Pho togram-  
met ry ,  The  Nat iona l  Legis la t ive  Counci l  o f  Photogrammetry  and  has  served  
2 terms o n  t h e  b o a r d  o f  d i r e c t i o n  f o r  t h e  N o r t h e r n  C a l i f o r n i a  C h a p t e r  
of  the  American  Congress  of  Surveying Sr Mapping. H e  i s  a l s o  a member of 
the  Advisory  Board  for  Harvard’s  Graduate  School  of Des ign  which  dea ls  
wi th  computergraphics  and  s p a t i a l  a n a l y s i s .  
CAWLFIELD George 
F o r  t h e  p a s t  8 y e a r s ,  M r .  C a w l f i e l d  h a s  b e e n  a s s o c i a t e d  w i t h  t h e  S t a t e  
of  Montana ,  pr imar i ly  involved  wi th  the  deve lopment  and  appl ica t ion  of  
data  p r o c e s s i n g  s y s t e m s  i n  s o l v i n g  n a t u r a l  r e s o u r c e  p r o b l e m s .  
Mr. Cawlf ie ld  i s  cu r ren t ly  the  Da ta  P rocess ing  Manager  fo r  t he  Depar t -  
ment  of  Natural   Resources & Conservat ion,   in   Helena,   Montana.  
P r e v i o u s l y ,  M r .  C a w l f i e l d  c o n d u c t e d  m u l t i f a r i o u s  f o r e s t  s o i l  s u r v e y s  f o r  
t h e  US F o r e s t  S e r v i c e .  I n  a d d i t i o n ,  h e  was f o r m e r l y  a f f i l i a t e d  w i t h  
the  Systems  Development   Corporat ion,   providing  programming,   analysis  
and  manage r i a l  s e rv i ces .  
George  Cawl f i e ld  r ece ived  h i s  Bache lo r ’ s  deg ree ,  ma jo r ing  in  Mathemet i c s ,  
from  Montana S t a t e  U n i v e r s i t y .  H e  a l s o  r e c e i v e d  a Master’s d e g r e e ,  
major ing  in  Soi l  Phys ics  f rom Montana  State .  
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COLWELL D r .  Robert  N . 
D r .  Colwel l  i s  a P r o f e s s o r  of F o r e s t r y  a n d  A s s o c i a t e  D i r e c t o r  f o r  t h e  
Space   Sc iences   Labora tory  - U n i v e r s i t y   o f   C a l i f o r n i a ,   B e r k e l e y .   I n  
a d d i t i o n ,  h e  c u r r e n t l y  serves as D i r e c t o r  o f  t h e  E a r t h  S a t e l l i t e  Corp- 
o ra t ion ,  Be rke ley  o f f i ce ,  and  Ed i to r  i n  Ch ie f  o f  t he  Manua l  o f  Remote 
Sens ing  - Second Edi t ion .  
D u r i n g  t h e  p a s t  38 y e a r s ,  P r o f e s s o r  C o l w e l l  h a s  b e e n  a c t i v e l y  e n g a g e d  i n  
f u l l  time t e a c h i n g ,  r e s e a r c h  a n d  p u b l i c  s e r v i c e  as a p p l i e d  t o  r e m o t e  
s e n s i n g  o f  n a t u r a l  r e s o u r c e s .  H e  has   rece ived   numerous   awards   f rom  the  
American Society of  Photogrammetry,  including the Sherman Mills F a i r -  
ch i ld  Photogrammetr ic  Award f o r  r e m o t e  s e n s i n g  a p p l i c a t i o n s  t o  a g r i c u l -  
t u r a l  r e s o u r c e s .  
Rear Admira l  Colwel l  a l so  w a s  awarded the Legion of  Merit i n  O c t o b e r  
1977 f o r  h i s  o u t s t a n d i n g  p e r f o r m a n c e  as D i r e c t o r  o f  t h e  N a v a l  Reserve 
I n t e l l i g e n c e   P r o g r a m .   S h o r t l y   a f t e r ,   h e   r e c e i v e d   t h e  William T .  Pecora  
Award, g e n e r a l l y  r e g a r d e d  as the  h ighes t  award  p resen ted  in  the  r emote  
s e n s i n g  f i e l d .  
P r o f e s s o r  C o l w e l l  r e c e i v e d  h i s  B a c h e l o r ' s  d e g r e e  i n  F o r e s t r y  a n d  a PhD 
i n  P l a n t  P h y s i o l o g y  f r o m  t h e  U n i v e r s i t y  o f  C a l i f o r n i a ,  B e r k e l e y .  
CRESSY D r .  P h i l l i p  J. Jr. 
D r .  Cressy i s  c u r r e n t l y  h e a d  o f  t h e  E a s t e r n  R e g i o n a l  Remote Sensing 
App l i ca t ions  Cen te r  a t  NASA's  Goddard  Space  F l igh t  Cen te r ,  Greenbe l t ,  
Maryland. 
In   1972,  D r .  Cressy w a s  a p p o i n t e d  s c i e n t i f i c  m o n i t o r  o f  t h e  ERTS (Landsat)  
program. H e  h a s   c o n d u c t e d   r e m o t e   s e n s i n g   i n v e s t i g a t i o n s  a t  Goddard t h a t  
r e s u l t e d  i n  t h e  d e v e l o p m e n t  o f  t h e  c e n t e r ' s  r e m o t e  s e n s i n g  t e c h n o l o g y  
t r a i n i n g  a n d  t r a n s f e r  p r o g r a m .  
D r .  C r e s s y  r e c e i v e d  h i s  B a c h e l o r ' s  d e g r e e  i n  C h e m i s t r y  f r o m  t h e  C o l l e g e  
of S t .  Thomas, S t .  Paul ,   Minnesota .  H e  a t t e n d e d   t h e   C a r n e g i e   I n s t i t u t e  
of Technology, where he earned a Master of  Sc-ience  and PhD in  Chemis t ry .  
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DANGERMOND Dr. Jack 
Dr.  Dangermond is the  Director  of  Environmental  Systems  Research  Insti- 
tute. Since  founding  ESRI  in 1968, Dr.  Dangermond  has  directed  most  of 
the  firm's  projects,  including  work  throughout  the  United  States  and 5
world  continents.  Among  the  many  important  projects he personally  super- 
vised,  are  the  Maryland  Automated  Geographic  Information  System (MAGI), 
the  New  Castle  County,  Delaware, 208 Program's  Land Use and  Environmental 
Information  System  (AERIS)  and  Santa  Cruz  County's  Planning & Information 
System. 
Projects  that  Dr.  Dangermond  directed  abroad  include  the  Dialand  land- 
scape  simulation  effort  and  the  Fukuoka  land  use  study  in  Japan,  as  well 
as  newtown  projects in France and  Australia. 
Dr.  Dangermond  has  contributed  extensively  to  literature  dealing  with 
use  of  the  computer  as  a  tool  for  land  use  planning,  environmental 
analysis,  geographic  data  processing,  land  capability  and  suitability 
studies  and  urban  and  regional  data  systems. He is  recognized as  one of 
the  world's  authorities  in  using  computers  for  analysis  and  mapping  geo- 
graphic  information. 
Dr.  Dangermond  received  a  Bachelor's  degree  in  Environmental  Science  from 
California  Polytechnic  College  in  Pomona.  He  earned 2 Masters  degrees, 
one  in  Urban  Planning  from  the  Institute of  T chnology  at  the  University 
of  Minnesota  and  the  other  in  Landscape  Architecture  from  the  Graduate 
School of Design  at  Harvard  University. 
DINEHART William K. 
William  Dinehart  is  Director  of  Utah's  Department  of  Natural  Resources, 
Division of State  Land & Forestry.  Prior t o  his  appointment, he served 
2 years  as  concurrent  Director of  Southeast  Utah's  Economic  Development 
District  and  Association  of  Governments. 
Among  his  many  accomplishments,  Mr.  Dinehart  managed  Utah's  Region  VI11 
Law Enforcement  Program,  served  as  a  Licensed  Lobbyist to the  state 
legislature  and  has  taught  at 3 colleges. He  is a member  of  the  Western 
States  Land  Commissioners  Association  and  the  Legislative  Energy  Task 
Force  on  SYNFUELS. 
Mr.  Dinehart  received  Bachelor  degrees  in  Business  and  Management  from 
the  University  of  Maryland  and  in  Geography/Regional  Planning  from 
Brigham  Young  University,  where  he  also  pursued  graduate  studies  in 
Geography/Planning. 
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DUNDAS Thomas 
Mr. Dundas has  served as Di rec to r  o f  P rogram P lann ing  & C o n t r o l  i n  t h e  
Ocean Systems Divis ion of Nor th  Amer ican  Av ia t ion  Corpora t ion  in  long  
Beach. 
In   September ,   1979,  Mr. Dundas was named D i r e c t o r  of Montana's S t a t e  
Information System which is now l o c a t e d  i n  t h e  D e p a r t m e n t  o f  Community 
A f f a i r s .   I n   t h a t   c a p a c i t y ,   h e   d i r e c t e d   t h e   d e v e l o p m e n t   a n d  i s  r e s p o n s i b l e  
f o r  t h e  m a i n t e n a n c e  o f  a S ta t ewide  In fo rma t ion  Sys t em.  
EGGAN D r .  Lloyd 
D r .  Eggan is the  Senior  Sys tems Analys t  and  Data Base C o o r d i n a t o r  f o r  
the  Alaska  Depar tment  of  Natura l  Resources  in  Anchorage .  
C u r r e n t l y  h e  c h a i r s  d e s i g n  a n d  t e c h n i c a l  g r o u p s  t h a t  a r e  d e v e l o p i n g  t h e  
Alaska Land & Resource Information System (ALARS) w i t h i n  DNR,  which w i l l  
compute r i ze  r e source  a s ses smen t  o f  103  mi l l i on  acres of s t a t e  l a n d s .  
D r .  Eggan a l s o  c h a i r s  a n  i n t e r a g e n c y  g r o u p  t h a t  i s  c o o r d i n a t i n g  a coopera- 
t i v e  d a t a  n e e d s  a s s e s s m e n t  among f e d e r a l  a n d  s t a t e  r e s o u r c e  p l a n n i n g  
a g e n c i e s  i n  A l a s k a .  
D r .  Eggan r e c e i v e d  a B a c h e l o r ' s  d e g r e e  f r o m  P a c i f i c  L u t h e r a n  U n i v e r s i t y  
i n  Tacoma,  Washington  and h i s  d o c t o r a t e  f r o m  t h e  U n i v e r s i t y  o f  W i s c o n s i n  
a t  Madison. 
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ESTES D r .  John E.  
P r o f e s s o r  Estes i s  c u r r e n t l y  a s s o c i a t e d  w i t h  t h e  D e p a r t m e n t  of Geography 
f o r  t h e  U n i v e r s i t y  o f  C a l i f o r n i a  i n  S a n t a  B a r b a r a .  
D r .  Estes h a s  c o n t r i b u t e d  t o  t h e  f i e l d  of r e m o t e  s e n s i n g  t h r o u g h  h i s  
u n i v e r s i t y  service and  h i s  i nvo lvemen t  wi th  s ta te  and  f ede ra l  gove rn -  
m e n t   a n d   w i t h   p r i v a t e   i n d u s t r y .  H i s  e x p e r t i s e   a n d   s p e c i a l i z a t i o n   i n -  
c l u d e  a g r i c u l t u r e ,  l a n d  u s e  a n d  water r e s o u r c e s  a p p l i c a t i o n  of remote 
sens ing ,  r eg iona l  r e sources  deve lopmen t ,  geography  of the  Sov ie t  Un ion ,  
m a r i n e  p o l l u t i o n  m o n i t o r i n g  a n d  t h e  i n t e r p r e t a t i o n  o f  r e m o t e l y  s e n s e d  
d a t a .  
D r .  Estes has   au thored   more   than  100 r e m o t e   s e n s i n g   p u b l i c a t i o n s .  H e  
r e c e i v e d  t h e  c o v e t e d  N a t i o n a l  Merit Teacher Award f rom the  Na t iona l  
Counci l  on Geographic  Educat ion and a P r e s i d e n t i a l  C i t a t i o n  f r o m  t h e  
American Society of Photogrammetry. 
FALLAT C o l l i n  
Mr. F a l l a t  i s  c u r r e n t l y  N a t i o n a l  R e s o u r c e  A n a l y s t  f o r  t h e  O f f i c e  o f  t h e  
G o v e r n o r  f o r  t h e  S t a t e  of Wyoming. 
H e  w a s  f o r m e r l y  P r o j e c t  M a n a g e r  w i t h  j u r i s d i c t i o n  o f  r e m o t e  s e n s i n g  a n d  
car tography  for   Envi ronmenta l   Research  & Technology,   Inc . ,   an   envi ron-  
men ta l   consu l t ing   f i rm .  
M r .  F a l l a t  r e c e i v e d  h i s  BA i n  Geography  from  Washington S t a t e  U n i v e r s i t y  
and  an MA i n  Geography  f rom  the  Universi ty   of   Nebraska.  H e  i s  p r e s e n t l y  
working on h i s  t h e s i s  t o w a r d  a n  MS i n  N a t u r a l  R e s o u r c e  Management a t  
Colorado S ta te  U n i v e r s i t y .  
A- 7 
FREDEN D r .  S t a n  
During D r .  F reden ' s  4 y e a r  a f f i l i a t i o n  a t  the Lawrence Livermore Labora- 
t o r y ,  h i s  w o r k  f o c u s e d  on h igh  ene rgy  phys ic s  and  space  r e sea rch .  D r .  
Freden w a s  D i r e c t o r  o f  t h e  G e o p a r t i c l e  S e c t i o n  a t  the Aerospace Corpora- 
t ion   f rom  1961  to   1968.  H e  became a s s o c i a t e d  w i t h  NASA i n  1968 a t  t h e  
Manned Space f l igh t  Cen te r  where  he  r ema ined  un t i l  1970 .  
I n  1970, D r .  F reden  jo ined  The  Goddard  Spacef l igh t  Center  as Chief 
S c i e n t i s t  i n  t h e  L a b o r a t o r y  f o r  M e t e o r s  & Ear th  Sc iences  and  l a t e r  as 
A s s i s t a n t   L a b o r a t o r y   C h i e f .  D r .  Freden i s  p r e s e n t l y  t h e  P r o j e c t  S c i e n t i s t  
fo r  t he  Landsa t  P rogram a t  GSFC, a p o s i t i o n  h e  h a s  h e l d  s i n c e  1 9 7 4 .  
D r .  F r e d e n  r e c e i v e d  h i s  BS and MS i n  P h y s i c s  a t  t h e  U n i v e r s i t y  o f  Cali- 
forn ia ,  Los  Angeles  and  went  on  to  receive h i s  PhD i n  N u c l e a r  P h y s i c s  
f r o m  t h e  same u n i v e r s i t y  i n  1956. 
GAYDOS Leonard 
During M r .  G a y d o s ' s  t e n u r e  w i t h  t h e  US Geologica l  Survey ,  which  began  in  
1973,  he w a s  o n e  o f  t h e  f i r s t  t o  e x p l o r e  t h e  p o t e n t i a l  o f  L a n d s a t  D i g i t a l  
Data. H e  p r e s e n t l y  r e p r e s e n t s  t h e  S u r v e y  a t  NASA Ames Research  Center  a t  
M o f f e t t  F i e l d ,  C a l i f o r n i a ,  w h e r e  h e  i s  i n  c h a r g e  o f  a uni t  o f  the  Geography 
P rogram  invo lved   i n   t he   deve lopmen t   o f   Landsa t   app l i ca t ions .   Tha t   un i t  is 
d e m o n s t r a t i n g  u s e s  o f  L a n d s a t  d i g i t a l  d a t a  i n  t h e  P a c i f i c  N o r t h w e s t ,  
Nor the rn  Alaska ,  Ca l i fo rn ia  and  the  High  P la ins .  
H i s  c u r r e n t  i n t e r e s t s  a n d  a t t e n t i o n  f o c u s e s  o n  d e v e l o p i n g  more a c c u r a t e  
a n d  e f f i c i e n t  d i g i t a l  c l a s s i f i c a t i o n  p r o c e s s e s ,  m e t h o d o l o g i e s  f o r  i n -  
v e n t o r y i n g  l a r g e  m u l t i - s t a t e  r e g i o n s  a n d  i n  a s s i s t i n g  u s e r s  n o t  o n l y  i n  
u s i n g  b u t  i n  u n d e r s t a n d i n g  t h e  d a t a  p r o d u c t s  d e v e l o p e d  f r o m  L a n d s a t  
d i g i t a l  d a t a .  
M r .  Gaydos r e c e i v e d  h i s  Masters degree  in  Geography f rom San Jose  S t a t e  
U n i v e r s i t y .  
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GNAUCK Gary E. 
M r .  Gnauck h a s  s p e n t  m o r e  t h a n  1 5  y e a r s  i n  t h e  f i e l d  o f  e a r t h  r e s o u r c e s  
and   remote   sens ing .  A s  Manager  of ESL ' s  Ear th   Resources  & Technology 
A p p l i c a t i o n s  D e p a r t m e n t ,  h e  s u p e r v i s e s  t h e  s c i e n t i f i c  a n d  a n a l y t i c a l  
s t a f f  c o n c e r n e d  w i t h  t h e  t e c h n o l o g y  t h a t  w e  are d i s c u s s i n g  a t  t h i s  con- 
ference.   Gary w i l l  a t tes t  t o  t h e  f a c t  t h a t  i n d u s t r y  i n  g e n e r a l  a n d  ESL 
i n  p a r t i c u l a r ,  c a n  p r o v i d e  r e m o t e  s e n s i n g  a n a l y s i s  a n d  services b e t t e r  
and  more  cos t  e f f ec t ive ly .  
M r .  Gnauck's  background in  Fores t ry  and  Resource  Economics  p rov ides  the  
f r a m e w o r k   f o r   a n   a p p r e c i a t i o n   o f   r e m o t e   s e n s i n g   a p p l i c a t i o n s .   R e c e n t  
e f f o r t s  i n c l u d e  t h e  management  of  an 8 m i l l i o n  acre f o r e s t  i n v e n t o r y  
program, Hawaii's Coas ta l  Zone  Management Program and a 3 m i l l i o n  acre 
W i l d l i f e  & Range Vegeta t ion  Mapping  program.  These  programs  involved 
Landsa t  da ta  combined  wi th  aer ia l  p h o t o g r a p h y ,  g r o u n d  t r u t h  a n d  h i s t o r i c a l  
d a t a .  
GOETZ D r .  Alexander F.H. 
A s  a member of t h e  T e c h n i c a l  S t a f f  w i t h  B e l l  T e l e p h o n e  L a b o r a t o r i e s  i n  
Washington, D C ,  from  1967-1970,  work  included  Apollo  landing s i t e  geo- 
l o g i c a l   e x p e r i m e n t s .  €€e w a s  t h e  P r i n c i p a l  I n v e s t i g a t o r  f o r  A p o l l o  8 and 
12 o r b i t a l  m u l t i s p e c t r a l  p h o t o g r a p h y  e x p e r i m e n t s .  
I n  1970, D r .  Goetz  became a f f i l i a t e d  w i t h  J P L  t o  c o n t i n u e  l u n a r  s t u d i e s  
and  app ly  r emote  sens ing  t echn iques ,  pa r t i cu la r ly  image  p rocess ing ,  
d e v e l o p e d   f o r   p l a n e t a r y   w o r k   t o   e a r t h l y   p r o b l e m s .  A s  P r i n c i p a l  I n v e s t i -  
g a t o r  f o r  ERTS and Skylab programs,  he developed methods for  remote 
geologic  mapping  and  de tec t ion  of  minera l ized  zones  us ing  orb i ' t  mul t i -  
s p e c t r a l   i m a g e r y .  H e  s e r v e d  as Manager   of   the   Planetology & Oceanography 
sec t ion   f rom  1975  to   1977.  D r .  Goetz w a s  t h e   D e v e l o p m e n t   P r o j e c t   S c i e n t i s t  
f o r  S t e r e o s a t  a n d  P r i n c i p a l  I n v e s t i g a t o r  f o r  t h e  S h u t t l e  M u l t i s p e c t r a l  
I n f r a r e d  R a d i o m e t e r  s c h e d u l e d  a b o a r d  t h e  s e c o n d  f l i g h t  o f  S h u t t l e  i n  
1981. D r .  G o e t z   m a i n   i n t e r e s t  i s  to   advance  s t a t e  o f   t h e  a r t  i n s t r u -  
men ta t ion  and  da ta  ana lys i s  t echn iques  fo r  r emote  sens ing  o f  t he  ea r th ' s  
s u r f a c e .  
D r .  Goe tz  r ece ived  a BS i n  P h y s i c s  i n  1 9 6 1 ,  a n  MS i n  Geology i n  1962  and 
o b t a i n e d  C I T ' S  f i r s t  PhD i n  P l a n e t a r y  S c i e n c e  i n  1967  from t h e  C a l i f o r n i a  
I n s t i t u t e  o f  T e c h n o l o g y .  
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GRABINSKI-YOUNG Nancy 
Nancy  Grabinski-Young is a n  U r b a n  P l a n n e r  f o r  t h e  C i t y  o f  Tacoma,  Washing- 
t o n .  S h e  h a s  b e e n  w i t h  t h e  c i t y  s i n c e  1975 and   has   comple ted   ex tens ive  
work  on  implementing a geographic-based  informat ion  sys tem,  remote  
s e n s i n g  a p p l i c a t i o n s  a n d  r e l a t e d  a c t i v i t i e s .  
Nancy is a g r a d u a t e  of  t h e  U n i v e r s i t y  of Washington, Sea t t le ,  w i t h  a 
d e g r e e  i n  E d u c a t i o n .  
HALL Madeline 
Madeline Hall i s  c u r r e n t l y  t h e  P r o j e c t  Manager f o r  a s t a t e w i d e  i n v e n t o r y  
o f  l a n d  u s e  f o r  t h e  O r e g o n  Water Resources Department.  
A s  R e s e a r c h  S c i e n t i s t  f o r  t h e  E n v i r o n m e n t a l  Remote Sens ing  App l i ca t ions  
L a b o r a t o r y ,  C o r v a l l i s ,  O r e g o n ,  s h e  h a s  p a r t i c i p a t e d  i n  v a r i e d  n a t u r a l  
r e s o u r c e  s u r v e y s  f o r  t h e  p a s t  3 y e a r s .  
Her e x p e r i e n c e  a n d  e x p e r t i s e  a l s o  i n c l u d e s  a f o r m e r  p o s i t i o n  as Geographer 
f o r  t h e  Land Use S e c t i o n  of t h e  N a t i o n a l  E u t r o p h i c a t i o n  S u r v e y ,  US EPA. 
Madeline Hal l  r e c e i v e d  h e r  BA from Macalester C o l l e g e ,  S t .  Paul ,  Minnesota ,  
s p e c i a l i z i n g  i n  Geography and Biology and an MS from Oregon S t a t e  Univer- 
s i t y ,  w i t h  e m p h a s i s  on Physical/Resource  Geography. 
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HALL Robert  
M r .  Hall is c u r r e n t l y  t h e  P r o j e c t  Manager f o r  Comarc Design Systems, a 
p o s i t i o n  h e  h a s  h e l d  f o r  3 y e a r s .  
H e  r e c e i v e d  h i s  BS d e g r e e  i n  F o r e s t r y  f r o m  t h e  U n i v e r s i t y  of C a l i f o r n i a  
a t  Berkeley.  
HANKINS Donna B.  
Donna Hankins i s  c u r r e n t l y  t h e  f u l l  time P r o j e c t  D i r e c t o r  of  S t a r  I n c . ,  
a non-p ro f i t  g roup  which  p romotes  r emote  sens ing  ac t iv i t i e s  fo r  t he  S ta t e  
o f   C a l i f o r n i a .   I n   a d d i t i o n ,  Ms. Hankins i s  r e s p o n s i b l e   f o r   w r i t i n g ,  
deve loping  and  publ i sh ing  a r e m o t e  s e n s i n g  n e w s l e t t e r .  
P r e v i o u s l y ,  s h e  was a f f i l i a t e d  w i t h  t h e  Humboldt S t a t e  U n i v e r s i t y ,  a c t i v e l y  
i n v o l v e d   i n   r e m o t e   s e n s i n g   t e c h n o l o g y   t r a n s f e r .   S h e   h a s   o r i g i n a t e d   a n d  
p r e s e n t e d  many l ec tu res  and  semina r s ,  pub l i shed  pape r s  and  deve loped  vu- 
g r a p h ,  c o l o r  s l i d e  e d u c a t i o n a l  a i d s  d e a l i n g  w i t h  n a t u r a l  r e s o u r c e s ,  e a r t h  
sc i ences  and  r emote  sens ing  t echno logy  and  app l i ca t ions .  
Her e x p e r t i s e  i n  r e s e a r c h  a n d  d e v e l o p m e n t  f o c u s e s  o n  g e o l o g y ,  w a t e r s h e d  
managemen t ,   l and   u se ,   s ed imen ta t ion   p rocesses ,   bas in   s tud ie s ,   ae rospace  
technology and technology t ransfer  methodology.  
M s .  Hankins  rece ived  a BA in  e l emen ta ry  educa t ion  f rom Iowa S t a t e  Teachers ’  
Co l l ege   i n   1944 .   She   r ece ived  a BS i n  Geology  from  Humboldt S t a t e  C o l l e g e  
i n  1972.. In  1973 s h e   r e c e i v e d   a n  MA i n  H y d r o l o g y ,  s p e c i a l i z i n g  i n  Water- 
shed  Management,  from  Humboldt S t a t e  C o l l e g e .  
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HARWOOD Peggy 
Peggy Harwood i s  c u r r e n t l y  t h e  D i r e c t o r  o f  t h e  E a r t h  R e s o u r c e s  Data Pro- 
j ec t ,  Counc i l  o f  S t a t e  P lann ing  Agenc ie s  and  the  Na t iona l  Governor s '  
A s s o c i a t i o n  l o c a t e d  i n  W a s h i n g t o n ,  DC. 
Harwood s e r v e d  as a s t a f f  member f o r  6 y e a r s  o n  t h e  P l a n n i n g  P r o g r a m  f o r  
t h e   S t a t e   o f   T e x a s ,   G e n e r a l  Land O f f i c e  i n  A u s t i n ,  T e x a s .  I n  a d d i t i o n ,  
s h e  is a GLO r e p r e s e n t a t i v e  t o  the  Texas  Na tu ra l  Resources  In fo rma t ion  
Sys tem  Task   Force   for  13 s t a t e  a g e n c i e s .  M s .  Harwood i s  a l s o  Chairwoman 
of t h e  TNRIS Remote Sensing & Car tog raph ic  Commi t t ee  and  the  P r inc ipa l  
I n v e s t i g a t o r  f o r  a L a n d s a t  f o l l o w - o n  i n v e s t i g a t i o n  f o r  t h e  Texas Coast .  
M s .  Harwood s e r v e d  f o r  2 years  with the Bureau of  Economic Geology a t  t h e  
U n i v e r s i t y  of Texas i n  A u s t i n  a n d  w a s  t he  Pho togeo log i s t  on  the  Geo log ic  
Atlas P r o j e c t .   H a r w o o d ' s   e x t e n s i v e   e x p e r i e n c e   a n d   e x p e r t i s e   a l s o   i n -  
c ludes  working  as a p h o t o . i n t e r p r e t e r  o f  l a n d  u s e  a n d  h u r r i c a n e  h a z a r d s  
f o r  t h e  E n v i r o n m e n t a l  G e o l o g i c  At las  f o r  t h e  T e x a s  C o a s t a l  Z o n e s .  
M s .  Harwood r e c e i v e d  h e r  BA and MA i n  geology f rom the  Univers i ty  of  Texas  
a t  Aus t in .  
HEDRICK Wallace E. 
Mr. Hedrick is p resen t ly  the  Cha i rman  o f  t he  Pac i f i c  Nor thwes t  Reg iona l  
Commission Technology Transfer Task Force. 
H e  is a l s o  P r o j e c t  D i r e c t o r  o f  t h e  L a n d s a t  A p p l i c a t i o n s  P r o g r a m  a n d  h e a d  
of   Resources   Northwest ,   Inc. ,   Boise ,   Idaho.  
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HOOS Dr. Ida R. 
Dr. Hoos  is  currently  involved  as  a  Research  Sociologist  as  part  of  the 
social  sciences  staff  at  the  Space  Sciences  Laboratory  for  the  University 
of  California,  Berkeley,  a  position she  has  held  since 1964. 
Professor  HOOS'  interest  and  specialization s in  technology  transfer 
with  particular  emphasis on remote  sensing. 
Dr. HOOS' credits  and  accomplishments  include  sereing  as  a  Research 
Sociologist  for  the  Institute  of  Industrial  Relations  from 1961 to 1963. 
She  is  presently on the  Task  Force  for  Nuclear  Waste  Management  for  the 
Nuclear  Regulatory  Committee,  a  position  she  has  held  since 1966. Dr.  Hoos 
was a consultant  to  the  Ford  Foundation i 1962 and  consultant  to H.E.W. 
in 1964 and  in  addition,  consultant  to  the US Civil  Service  Commission  in 
1965. She  is  on  the  Advisory  Panel  of  the  Directorate  of  Science & I t r- 
national  Affairs - National  Science  Foundation,  an  appointment  she  has 
held  since 1977. 
As  noted  in  the  13th  Edition  of  "American  Men & Women  in  Science"  (Social 
& Behavioral  Sciences  Section),  Dr.  Hoos  received  her  AB  from  Radcliffe 
in 1933 and  her PhD  from  the  University of Berkeley  in 1959 majoring  in 
Sociology.  Dr. 1100s is  a  member  of  the  American  Sociologists  Association, 
the  American  Sociological  Society,  the  Institute  of  Management  Sciences 
and  the  Operations  Research  Society  of  America. 
JOHNSON  Kim 
Kim  Johnson  is  Senior  Water  Resource  Analyst  for  the  Idaho  Department  of 
Water  Resources. He has  overall  responsibility  for  development  and  appli- 
cation  of  varied  remote  sensing  data  for  state  water  resource  management. 
Currently,  Mr.  Johnson  is  involved  with  the  installation  and  maintenance 
of  VICAR/IBIS  software  and  development  of  criteria  for  operational  irri- 
gated  cropland  inventory. 
Mr.  Johnson  received  a  BA  in  Geography  from  the  University  of  Denver  and 
an  MS  in  Geography  from  the  University  of  Idaho. 
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KRAUS Steven  
Steven Kraus is  c u r r e n t l y  w i t h  t h e  G o v e r n o r ' s  O f f i c e  o f  P l a n n i n g  & Re- 
s e a r c h ,  S t a t e  o f  C a l i f o r n i a ,  i n  S a c r a m e n t o ,  w h e r e  h e  i s  s e r v i n g  as Pro- 
g r a m  C o o r d i n a t o r  f o r  t h e  m u l t i - a g e n c y  C a l i f o r n i a  I n t e g r a t e d  Remote 
Sensing System (CIRSS) ASVT sponsored by NASA. 
P r e v i o u s l y ,  h e  s e r v e d  as an  Env i ronmen ta l  P l anne r  wi th  Dames & Moore 
and as a Staf f  Researcher  wi th  the  Geography Remote  Sens ing  Unit  f o r  
t h e  U n i v e r s i t y  o f  C a l i f o r n i a  a t  Santa  Barbara.  
H e  is present ly  working  on  a su rvey  o f  da t a  co l l ec t ion  me thods  as p a r t  
o f  t h e  CIRSS p r o j e c t  i n  c o o p e r a t i o n  w i t h  t h e  C a l i f o r n i a  E n v i r o n m e n t a l  
Data Center .  
KROECK Richard 
M r .  Kroeck i s  a pr inc ipa l  and  co- founder  of  Socio- tech  Assoc ia tes  for  
Research (STAR). H i s  20 y e a r   a s s o c i a t i o n   w i t h   r e m o t e   s e n s i n g   e x t e n d s  
b a c k  t o  p h o t o  i n t e r p r e t a t i o n  a n d  i n t e r p r e t a t i o n  r e s e a r c h  f o r  t h e  Army 
a n d  f o r  t h e  C I A .  
H e  managed I t e k ' s  Image  Ana lys i s  Cen te r  work ing  on  p ro jec t s  t ha t  r anged  
f r o m  m u l t i s p e c t r a l  r e c o n n a i s s a n c e  s y s t e m s  t o  p h o t o  i n t e r p r e t a t i o n  e q u i p -  
ment.  Working f o r  t h e  World  Resources   Corporat ion,  M r .  Kroeck   d i r ec t ed  
t h e i r  r e s e a r c h  i n  a d v a n c e d  r e m o t e  s e n s i n g  t e c h n i q u e s  as a p p l i e d  t o  
n a t u r a l  r e s o u r c e s .  
I l r .  Kroeck i s  w e l l  known f o r  h i s  work as Manager of  ESL'S  E x p l o i t a t i o n  
Support  Laboratory and as the  au thor  of  "Everyone ' s  Space  Handbook" 
d i s t r i b u t e d  b y  P i l o t  Rock of Arcata, C a l i f o r n i a .  
H i s  e x t e n s i v e  a n d  d i v e r s e  b a c k g r o u n d  i n  t e c h n o l o g y ,  a p p l i c a t i o n s ,  p u b l i c  
s e c t o r ,  l a r g e  a n d  small b u s i n e s s  e x p e r i e n c e  e n a b l e s  h i m  t o  r e p r e s e n t  
small b u s i n e s s  s e r v i c e  o r i e n t e d  o r g a n i z a t i o n s .  
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LAUER Donald T.  
M r .  Lauer i s  Ch ie f  o f  t he  App l i ca t ions  Branch  fo r  t he  US Geological  Sur-  
v e y s ' s  EROS Data C e n t e r   i n   S i o u x   C i t y ,   S o u t h   D a k o t a .   I n   h i s   c u r r e n t  
a s s i g n m e n t ,  h e  a d m i n i s t e r s  a n d  d i r e c t s  t h e  EROS Data C e n t e r ' s  d o m e s t i c  
a n d   f o r e i g n   t r a i n i n g   a n d   t e c h n i c a l   a s s i s t a n c e   p r o g r a m s .  A team of 
s c i e n t i s t s  w i t h i n  t h e  b r a n c h ,  p r o v i d e s  s t a t e  o f  t h e  ar t  r emote  sens ing  
c a p a b i l i t i e s  t o  r e s o u r c e  s c i e n t i s t s  a n d  l a n d  m a n a g e r s  w i t h i n  t h e  U S D I ,  
o t h e r  c o o p e r a t i n g  a g e n c i e s ,  a n d  f o r e i g n  c o u n t r i e s ,  t h e r e b y  a s s i s t i n g  i n  
t echno logy  t r ans fe r  o f  p roven  r emote  sens ing  app l i ca t ions  to  use r s .  
Among h i s  i m p r e s s i v e  l ist  of  accomplishments,  M r .  Laue r  has  se rved  as 
c o n s u l t a n t  f o r  t h e  L o c k h e e d  E l e c t r o n i c s  Company, Houston,  Texas  and  the 
Un ive r s i ty   o f   Mich igan   i n  Ann Arbor.  H e  is  a c o n t r i b u t i n g  a u t h o r  t o  t h e  
American Society of  Photogrammetry 's  "Manual  of  Remote  Sensing,"  and 
h e l d  p r o m i n e n t  p o s i t i o n s  i n  t h e  Remote Sensing Research Program conduc- 
t e d  b y  t h e  U n i v e r s i t y  o f  C a l i f o r n i a ,  B e r k e l e y .  
Mr. L a u e r  r e c e i v e d  h i s  B a c h e l o r ' s  d e g r e e  i n  F o r e s t r y  f r o m  t h e  U n i v e r s i t y  
o f  C a l i f o r n i a ,  w h e r e  h e  a l s o  c o m p l e t e d  s t u d i e s  f o r  a Master's of  Sc ience  
d e g r e e  i n  F o r e s t r y  a n d  Remote Sensing.  
LITTLE Gene R .  
Gene L i t t l e  i s  Deputy Supervisor  - S e r v i c e s  f o r  t h e  W a s h i n g t o n  S t a t e  
Department   of   Natural   Resources .  H e  h a s  b e e n  a f f i l i a t e d  w i t h  t h e  d e p a r t -  
ment f o r  more than 20 y e a r s ,  h a v i n g  s e r v e d  a s  A s s i s t a n t  D i v i s i o n  S u p e r -  
v i s o r  - Inventory  and  Div is ion  Superv isor  of T e c h n i c a l  S e r v i c e s .  
H e  r e c e i v e d  a Bache lo r ' s  deg ree  f rom the  Un ive r s i ty  o f  Wash ing ton ,  Sea t t le ,  
and l a t e r  e a r n e d  h i s  BSF f rom the  same u n i v e r s i t y .  
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LUMB D r .  Dale R. 
D r .  Lumb became a f f i l i a t e d  w i t h  NASA Ames Resea rch  Cen te r  i n  1962 ,  work- 
i n g  f o r  t h e  US Army's S igna l  Corps .  H e  remained a t  NASA Ames when h e  
became a c i v i l i a n  e m p l o y e e  f o r  t h e  S y s t e m s  E n g i n e e r i n g  D i v i s i o n  i n  1964. 
D r .  Lumb has  worked i n  t h e  area of  deep space communicat ions,  including 
t e l eme t ry  and  cod ing  t echn iques ,  as w e l l  as s e r v i n g  as t h e  P r i n c i p a l  
I n v e s t i g a t o r  f o r  a t e l e m e t r y  e x p e r i m e n t  o n  t h e  P i o n e e r  9 s p a c e c r a f t .  
C u r r e n t l y  h e  i s  the  Ch ie f  of t he  Techno logy  App l i ca t ions  Branch  fo r  t he  
NASA Ames Research  Center ,  which  oversees  the  Western  Regional  Appl ica-  
t ions   Program (WRAP). H i s  s p e c i a l i z e d   e x p e r t i s e  i s  i n   t r a n s l a t i n g   a p p l i -  
c a t i o n s  o f  r e m o t e  s e n s i n g  d a t a  ( i n c l u d i n g  L a n d s a t )  t o  assist i n  s o l v i n g  
p rob lems  fo r  s t a t e  a p d  l o c a l  a g e n c i e s .  
D r .  Lumb graduated  from  Kansas S ta te  U n i v e r s i t y  i n  1 9 5 8  a n d  r e c e i v e d  a 
B a c h e l o r   o f   S c i e n c e   d e g r e e   i n  E lec t r ica l  Eng inee r ing .   The   fo l lowing   yea r ,  
i n  1959 ,  he  r ece ived  h i s  Master's d e g r e e  i n  t h e  same f i e l d  from  Kansas 
State .  I n   1 9 6 2 ,   h e   r e c e i v e d   h i s   D o c t o r a t e   f r o m   K a n s a s   S t a t e   i n  Elec- 
t r o n i c s .  
MASCY A l f r e d  C.  
M r .  Mascy h a s  b e e n  a s s o c i a t e d  w i t h  NASA A m e s  R e s e a r c h  C e n t e r  f o r  t h e  p a s t  
18 y e a r s ,  d u r i n g  w h i c h  time he  has  au tho red  more  than  30 p u b l i c a t i o n s  i n  
t h e  area of a i r  a n d  g r o u n d  t r a n s p o r t a t i o n  s y s t e m s ,  a l t e r n a t i v e  e n e r g y  
s o u r c e s ,  s p a c e c r a f t  r o c k e t  p r o p u l s i o n ,  space m i s s i o n  a n a l y s i s ,  manpower, 
f a c i l i t y  and  budget   assessments .  Mr. Mascy w a s  a p p o i n t e d  a s  A s s i s t a n t  t o  
t h e  E x e c u t i v e  S e c r e t a r y  of t h e  N a t i o n a l  A e r o n a u t i c s  & Space  Counc i l ,  i n  
Washington, D C ,  i n  1971  where  he  remained  unt i l   1973.  
C u r r e n t l y ,  Mr. Mascy i s  Manager   of   Information  Systems & S e r v i c e s  f o r  t h e  
Western  Regional  Appl ica t ions  Program (WRAP), a t  NASA Ames Research Center .  
His h i g h l y  d e v e l o p e d  a n d  s p e c i a l i z e d  e x p e r t i s e  i n c l u d e s  t r a n s f e r r i n g  
t ime ly  in fo rma t ion  conce rn ing  NASA developed technologies  and methodology 
t o  t h e  g e n e r a l  p u b l i c .  
M r .  Mascy i s  a g r a d u a t e  o f  D r e x e l  U n i v e r s i t y ,  P h i l a d e l p h i a ,  w i t h  a Bachelor  
of Sc ience   deg ree   i n   Mechan ica l   Eng inee r ing .  H e  r e c e i v e d  h i s  Master of 
S c i e n c e  d e g r e e  f r o m  S t a n f o r d  U n i v e r s i t y  i n  b o t h  A e r o n a u t i c a l  a n d  A s t r o -  
n a u t i c a l  E n g i n e e r i n g  i n  1 9 6 7 .  
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MC ARDLE Richard C. 
Mr.  McArdle  is  currently  the  Remote  Sensing  Coordinator  for  the  World 
Food & Agriculture  Outlook & Situation  Board, US Department  of  Agricul- 
ture. In addition  to  Departmental  Coordination,  his work primarily  in- 
volves  the  development  and  implementation  of  the new AgRISTARS  research 
program. 
Previous  assignments  with  the US Department of Agriculture  include  the 
Forest  Service's  Cartographic  Photogrammetic  unit  and  the  Economic  Re- 
search  Service. 
Mr.  McArdle  received  his  Bachelor  and  Master  degrees in  Forestry  from 
the  University  of  Michigan. He completed  post  graduate  work  at  the  Uni- 
versity  of  Maryland  in  Economic  Geography  and  Land  Economics. 
MOWER Dr. Roland D. 
Dr.  Mower  is  Director  of  the  University  of  North  Dakota  Institute  for 
Remote  Sensing. 
A  Professor  of  Geography,  Dr.  Mower's  visiting  faculty  appointments  in- 
clude  Columbia  and  Stanford  University.  Dr.  Mower  spent  the  summer of 
1979 as consultant  to  NASA  Ames  Research  Center  on  the  WRAP  Program. In 
his  paper,  Dr.  Mower  describes  his  experience  with  the  North  Dakota  Re- 
gional  Environmental  Assessment  Program. 
Dr.  Mower  received  a  Bachelor  of  Science  degree  from  the  University  of 
Utah,  a  Master of Science  from  Oklahoma  State  University  and  a  PhD  from 
the  University  of  Kansas. 
A-17 
MUNEKIYO Michael 
Mr. Munekiyo is  a P l a n n e r  f o r  t h e  S t a t e  of H a w a i i  Department of P lanning  
& Economic  Development. 
S i n c e  1977, h e  h a s  c h a i r e d  t h e  H a w a i i  Ad Hoc Committee on Remote Sensing 
which i s  c o o r d i n a t i n g  t h e  s ta te 's  Landsa t  demonst ra t ion  program coopera-  
t i v e l y   w i t h  NASA WRAP. 
M r .  Munekiyo r e c e i v e d  a Bachelor  of S c i e n c e  d e g r e e  i n  c i v i l  e n g i n e e r i n g  
from Colorado S t a t e  Univers i ty  and  a Master's d e g r e e  i n  u r b a n  a n d  re- 
g i o n a l  p l a n n i n g  f r o m  t h e  U n i v e r s i t y  o f  H a w a i i .  
NLTNNERY John 
M r .  Nunnery is  c u r r e n t l y  t h e  l o n g  r a n g e  P l a n n i n g  A d m i n i s t r a t o r  as we l l  as 
Ass i s t an t  P l ann ing  Di rec to r  fo r  t he  P lann ing  Depar tmen t  o f  Spokane ,  Wash- 
i n g t o n .  H e  h a s  b e e n  a f f i l i a t e d  w i t h  S p o k a n e  C o u n t y  f o r  6 y e a r s  a n d  h a s  
c o n t r i b u t e d  e x t e n s i v e l y  i n  t h e  d e v e l o p m e n t  o f  a county-wide  comprehensive 
p l a n .  
P r e v i o u s l y ,  h e  w a s  a s s o c i a t e d  w i t h  a c i v i l  e n g i n e e r i n g  c o n s u l t a n t  f i r m  
i n  Wyoming a n d  t h e  US Navy s p e c i a l i z i n g  i n  e l e c t r o n i c s .  
M r .  Nunnery has a P lanning  degree  f rom Eas te rn  Washington  Univers i ty .  
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I 
OLMSTEAD Donald A. 
M r .  Olmstead is t h e  D i r e c t o r  o f  t h e  Bay Area Spat ia l  Informat ion  Sys tem 
(BASIS), a d m i n i s t e r e d  t h r o u g h  t h e  A s s o c i a t i o n  o f  Bay Area Governments 
(ABAG) .
He r e c e i v e d  a Bachelor  of  Science degree in  GeographyIMathematics  f rom 
I l l i n o i s  S t a t e  Un ive r s i ty  and  a Master of Arts degree  in  Geography f rom 
the  Univers i ty  of  Washington .  
PARKER P a u l  H .  
M r .  Parker  i s  c u r r e n t l y  t h e  D i r e c t o r  of Comprehensive  Planning & Research 
i n  t h e  O f f i c e  o f  t h e  S t a t e  P l a n n i n g  C o o r d i n a t o r ,  S a l t  L a k e  C i t y ,  U t a h .  
He rece ived  a Bache lo r s  deg ree  in  Landscape  Arch i t ec tu re  f rom Utah  S ta t e  
U n i v e r s i t y .  M r .  P a r k e r  i s  a l s o  a g r a d u a t e  of  Harva rd   Un ive r s i ty   w i th  a 
Masters d e g r e e  i n  L a n d s c a p e  A r c h i t e c t u r e .  
A- 19 
PETTEYS Edwin  Q.P. 
M r .  P e t t e y s  h a s  b e e n  a f f i l i a t e d  w i t h  t h e  H a w a i i  D i v i s i o n  o f  F o r e s t r y  
s i n c e  1967. 
A s  a Research & T e c h n i c a l  S e r v i c e s  F o r e s t e r ,  h i s  r e s p o n s i b i l i t i e s  i n v o l v e  
r e source  inven to r i e s ,  mapp ing  and  r emote  sens ing  a c t i v i t i e s  w i t h i n  t h e  
D i v i s i o n .  
M r .  P e t t e y s  r e c e i v e d  h i s  F o r e s t r y  d e g r e e  f r o m  O r e g o n  S t a t e  U n i v e r s i t y ,  
Corva l l i s ,   Oregon.  
PORTER Alan 
M r .  P o r t e r  i s  a P r i n c i p a l  P l a n n e r  f o r  t h e  I d a h o  D i v i s i o n  o f  B u d g e t  P o l i c y  
P lanning  & Coordina t ion .  
F o r  t h e  p a s t  2 y e a r s ,  M r .  P o r t e r  h a s  p a r t i c i p a t e d  as I d a h o ' s  R e p r e s e n t a t i v e ,  
to  the  Pac i f ic  Nor thwes t  Regional  Commiss ion ' s  Technology Transfer  Task  
F o r c e  i n  t h e  o p e r a t i o n  o f  t h e i r  L a n d s a t  A p p l i c a t i o n s  P r o g r a m .  
A-20 
RIPPLE  William 
Mr.  Ripple is affiliated  with  the  South  Dakota  State  Planning  Bureau as 
a  Natural  Resource  Data  Analyst,  specializing in remote  sensing/spatial 
information  systems. 
His extensive  experience  and  expertise  is in the  area of computer  infor- 
mation  systems,  demographic  analysis,  econometric  modeling,  land  capability 
studies  with  emphasis on remote  sensing. 
Mr.  Ripple  received  a BS in  Geography  from  South  Dakota  State  University 
and  an MS in Geography  from  the  College of Mines & Earth  Resources  from 
the  University  of  Idaho. 
ROBERSON Floyd I. 
Mr.  Roberson  is  the  Director  of  NASA's  Technology  Transfer  Division,  a 
position  he  has  held  since 1975. Mr.  Roberson's  responsibilities  encom- 
pass  coordination  of  activities  aimed  at  increasing  public  and  private 
sector  benefits  derived  from  accelerated  transfer  of  aerospace  technology, 
including  remote  sensing  applications. 
Prior  to  becoming  Director, he served  as  Special  Assistant  to  the  Associate 
Administrator  for  Space & Terrestial  Applications.  Mr.  Roberson  has  had 
extensive  involvement  with  space  technology  applications  since 1961. His 
contribution  to  Apollo 15 orbital  science  earned  him  the  Exceptional 
Scientific  Achievement  Medal  from  NASA  in  1971. 
Selected  as  a  Sloan  Fellow,  Mr.  Roberson  received  a  Master  of  Science 
degree  in  Management  from  Stanford  University's  Graduate  School  of  Busi- 
ness  in  1977.  Mr.  Roberson  is  also  a  graduate  of  Washington  State  Uni- 
versity. 
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RUBINGH James L.  
M r .  Rubingh w a s  f o r m e r l y  a f f i l i a t e d  w i t h  t h e  S o i l  C o n s e r v a t i o n  Service 
f o r  t h e  C i t y  o f  G r e e l e y  P l a n n i n g  D e p a r t m e n t  a n d  i n  a d d i t i o n ,  w a s  p a r t  of 
t h e  t e a c h i n g  s t a f f  w i t h  t h e  U n i v e r s i t y  o f  N o r t h e r n  C o l o r a d o .  
D u r i n g  t h e  p a s t  2 y e a r s ,  h e  s e r v e d  as a Resource  Ana lys t  fo r  t he  Co lo rado  
Department of A g r i c u l t u r e .  
A s  C h i e f  I n v e s t i g a t o r  i n  t h e  Cr i t i ca l  A g r i c u l t u r a l  L a n d s  P r o j e c t ,  M r .  
R u b i n g h  h a s  u t i l i z e d  s a t e l l i t e  imagery i n  development  of s t a t e  land cover  
maps,   wi th   computer   mapping  systems  to   pinpoint  areas of  land  convers ion .  
Mr. Rubingh received a BS in  Biology from Grand Val ley S ta t e  College and 
a MA i n  B i o l o g i c a l  S c i e n c e s  f r o m  t h e  U n i v e r s i t y  o f  N o r t h e r n  C o l o r a d o .  
H e  r e c e i v e d  a n  MS degree from Colorado S ta te  U n i v e r s i t y ,  s p e c i a l i z i n g  i n  
Regional  Resource Planning.  
SALOMONSON D r .  Vincent  V .  
D r .  Salomonson i s  Chief  of  the  Hydrospher ic  Sc iences  Branch  in  the  Labora-  
t o r y  f o r  A t m o s p h e r i c  S c i e n c e s ,  A p p l i c a t i o n s  D i r e c t o r a t e  a t  Goddard  Space 
F l i g h t  C e n t e r  a n d  t h e  P r o j e c t  S c i e n t i s t  f o r  L a n d s a t  D .  A t  Goddard  he  has 
been  engaged i n  s t u d i e s  s e e k i n g  t o  a s s e s s  t h e  a p p l i c a t i o n s  o f  s p a c e  t e c h -  
nology to  meteorology and water r e sources  managemen t  fo r  t he  pas t  11 y e a r s .  
P r i o r  t o  h i s  a p p o i n t m e n t  a t  Goddard,  he spent  3 y e a r s  as a Weather  Off icer  
i n  t h e  US A i r  Force.  
D r .  Salomonson  has  authored  over 70 p u b l i c a t i o n s  i n  s c i e n t i f i c  j o u r n a l s ,  
conference  proceedings  and NASA r e p o r t s .  
His academic background includes a BS i n  A g r i c u l t u r a l  E n g i n e e r i n g  f r o m  
Colorado S ta t e  UnivGrsi ty ,  a BS i n  Meteoro logy  f rom the  Univers i ty  of  Utah ,  
an MS in  Agr i - cu l tu ra l  Eng inee r ing  f rom Corne l1  Un ive r s i ty  and  a PhD i n  
Atmospheric Science from Colorado S t a t e  U n i v e r s i t y .  
A-22 
SAWYER Glenn B. 
M r .  Sawyer  has  been  a s soc ia t ed  wi th  the  Ca l i fo rn ia  Depar tmen t  of Water 
R e s o u r c e s   f o r   t h e   p a s t   2 5   y e a r s .  H i s  exper t i se   and   pr imary   involvement  
i s  i n  t h e  area o f  l a n d  u s e  a n d  r e l a t e d  water demand s t u d i e s .  
M r .  Sawyer i s  c u r r e n t l y  C h i e f  of t h e  Water Conserva t ion  & Use S e c t i o n  of 
t h e  D i v i s i o n  of P lanning .  H e  h a s  j u r i s d i c t i o n  a n d  r e s p o n s i b i l i t y  f o r  
s t a t e w i d e  c o l l e c t i o n  a n d  a n a l y s i s  o f  l a n d  u s e  a n d  water u s e  d a t a .  
SCOTT Robert  B. 
Robert  B. S c o t t  i s  c u r r e n t l y  a f f i l i a t e d  w i t h  t h e  S t a t e  of  Washington, 
Department of Natural  Resources  where he i s  invo lved  in  the  deve lopmen t  
o f   o p e r a t i o n a l   a p p l i c a t i o n s   f o r   r e m o t e   s e n s i n g .  He h a s   b e e n   w i t h   t h e  
S t a t e  o f  W a s h i n g t o n  f o r  t h e  p a s t  9 y e a r s .  
Mr. S c o t t  s e r v e d  a s  a n  O f f i c e r  i n  t h e  R o y a l  C a n a d i a n  E n g i n e e r s  i n  World 
War 11. H i s  e x t e n s i v e   e x p e r i e n c e   i n c l u d e s  9 y e a r s  as Explora t ion   Geolo-  
g i s t  i n  Canada and Africa as w e l l  as 14 y e a r s  as an Aerospace Manufactur ing 
Research Engineer .  
H e  i s  a n  O f f i c e r  of t h e  P u g e t  Sound  Region  of ASP and past  Chairman of 
t he  Nor th  Pac i f i c  Reg ion  o f  AIME. 
I n  1946,  M r .  S c o t t  r e c e i v e d  a Bachelor   of  Arts & Sc ience  degree ,  ma jo r ing  
i n  Mining Engineer ing & Geology f rom the  Univers i ty  of  Toronto ,  Ontar io ,  
Canada. 
A-23 
SLOSKY Leonard 
Leonard  S losky  served  as S t a f f  A s s i s t a n t  t o  t h e  G o v e r n o r  o f  C o l o r a d o  a n d  
as S p e c i a l  A s s i s t a n t  t o  t h e  E x e c u t i v e  D i r e c t o r  o f  t h e  C o l o r a d o  D e p a r t m e n t  
of Highways. 
Mr. Slosky is c u r r e n t l y  S t a f f  D i r e c t o r  o f  t h e  N a t u r a l  R e s o u r c e  & Environ- 
ment   Task   Force ,   In te rgovernmenta l   Sc ience ,   Engineer ing .   In   addi t ion ,   he  
i s  a member o f  t he  Techno logy  Adv i so ry  Pane l ,  Execu t ive  Of f i ce ' o f  t he  
P r e s i d e n t  , an  appo in tmen t  he  has  he ld  s ince  1977.  
SMITH Ronald 
M r .  Smith is  S u p e r v i s o r  o f  G a m e  R e s e a r c h  P r o j e c t s  f o r  t h e  A r i z o n a  G a m e  & 
Fish  Department .  Mr. Smi th   has   s e rved   t he  State  o f   A r i z o n a   f o r   t h e   p a s t  
2 1  y e a r s .  
H e  i s  i n t e r e s t e d  i n  n u m e r i c a l  a n d  g r a p h i c a l  a n a l y s i s  o f  d a t a  a n d  is  cur- 
r e n t l y  t r y i n g  t o  e v a l u a t e  t h e  u s e  o f  Landsa t  fo r  more  gene ra l  app l i ca t ions .  
M r .  Smi th  rece ived  a BS 'degree  f rom the  Univers i ty  of  Massachuse t t s ,  Bos ton ,  
s p e c i a l i z i n g  i n  W i l d l i f e  Management and an MS degree from Utah S t a t e  Uni- 
v e r s i t y  m a j o r i n g  i n  W i l d l i f e  Management. 
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STEINGRABER Doris 
Doris  Steingraber  is  currently  a  Systems  Analyst  with  the  Software  Services 
Division,  Computing  Service  Center,  Washington  State  University.  She  has 
participated in  the  development  and  utilization  of  computerized  mapping 
systems  for  natural  resource  management  and  land  use  planning  applications. 
Since  1978,  work  has  focused  toward  development  of  image  processing  capa- 
bilities  at  WSUCSC. 
Ms.  Steingraber  received  a  Bachelor's  degree  in  Mathematics  from  the  Uni- 
versity  of  North  Dakota. 
SYVERTSON C. A. 
Mr.  Syvertson  is  the  Director f NASA  Ames  Research  Center,  Moffett  Field, 
California. He has  held  this  position  since  1978. 
Prior to his  appointment  as  Director,  he  was  Deputy  Director of Ames  Re- 
search  Center.  In  1970-71, he served  with  the  Department of Transportation 
in  Washington, DC, where  he  was  Executive  Director of the  Joint  DOT-NASA 
Civil  Aviation  Research & Development  (CARD)  Policy  Study.  In  1971,  he 
received  the  NASA  Exceptional  Service  Medal  for  his  leadership  of  the 
CARD  Policy  Study.  Earlier  awards  include  the  Lawrence  Sperry  Award of 
the  American  Institute  of  Aeronautics & Astronautics  and  the  Space  Act 
Invention  Award  (shared  with  three  others). He  was  named  a  Fellow f the 
American  Institute of Aeronautics & Astronautics in 1976  and  a  Fellow  of 
the  American  Astronautical  Society  in  1978. 
Mr.  Syvertson  received  a  Bachelor  of  Aeronautical  Engineering  degree  from 
the  University of Minnesota  in  1946  and an.MS degree  in  1948. He  is  a 
1977  graduate  of  the  Advanced  Management  Program  of  the  Harvard  Business 
School. 
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TESSAR P a u l  
P a u l  Tessar h a s  h e l d  t h e  p o s i t i o n  o f  D i r e c t o r  f o r  t h e  N a t u r a l  R e s o u r c e  
I n f o r m a t i o n  S y s t e m s  P r o j e c t  o f  t h e  N a t i o n a l  State  L e g i s l a t u r e s  f o r  t h e  
p a s t  3 y e a r s .   I n   t h i s   c a p a c i t y ,   h e   h a s   b e e n   r e s p o n s i b l e   f o r   p r o v i d i n g  
i n f o r m a t i o n  a n d  t e c h n i c a l  a s s i s t a n c e  t o  S ta te  L e g i s l a t o r s  a n d  s t a f f  i n -  
t e r e s t e d  i n  t h e  u t i l i z a t i o n  o f  L a n d s a t  a n d  I n f o r m a t i o n  S y s t e m s  T e c h n o l o g y .  
He h a s  a l s o  b e e n  r e s p o n s i b l e  f o r  w o r k i n g  w i t h  t h e  f e d e r a l  g o v e r n m e n t  i n  
deve lop ing  p rograms  to  assist t h e  s ta tes  i n  t h e i r  u s e  o f  L a n d s a t  a n d  o t h e r  
n a t u r a l  r e s o u r c e  d a t a .  
P r e v i o u s l y ,  M r .  Tessar w a s  t h e  D i r e c t o r  of the  South  Dakota  P lanning  In-  
format ion  Service where  he  was r e s p o n s i b l e  f o r  d e s i g n i n g ,  d e v e l o p i n g  a n d  
managing  the  South  Dakota  Land  Resource  Information  Systems.  The  system 
i n c l u d e s  o p e r a t i o n a l  c a p a b i l i t i e s  f o r  d i g i t a l  L a n d s a t  A n a l y s i s  a n d  a p p l i -  
ca t ions  and  fo r  ma tch ing  Landsa t  and  o the r  da t a  types  such  as s o i l  s u r v e y s  
a n d  d i g i t a l  t e r r a i n  d a t a .  
Ilr.  Tessar r e c e i v e d  h i s  ? l a s t e r s  d e g r e e  i n  U r b a n  & Regional Planning from 
t h e  U n i v e r s i t y  o f  I l l i n o i s ,  U r b a n a ,  I l l i n o i s  i n  1974 ,  s p e c i a l i z i n g  i n  I n -  
formation  Systems & Quan t i t a t ive   me thods .  He r e c e i v e d  a Bachelors   degree 
i n  E u r o p e a n  H i s t o r y  i n  1972.  
THORNBURY Gregory 11. 
Mr. Thornbury i s  a P l a n n i n g  A n a l y s t  f o r  t h e  U r b a n  & Regional  P lanning  
S e c t i o n  o f  P a c i f i c  Gas & E l e c t r t c ' s  Land  Department i n  San  Franc isco .  
Mr. Thornbury  rece ived  a Master's degree  in  Urban  P lann ing  f rom the  Uni- 
v e r s i t y  o f  I l l i n o i s  a n d  a B a c h e l o r ' s  d e g r e e  i n  N a t u r a l  R e s o u r c e s  & En- 
v i ronmen ta l  Sc ience  f rom Purdue  Un ive r s i ty .  
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THORNHILL R. Ronan 
M r .  T h o r n h i l l ,  F o r e s t e r  & Resource  P lanne r  fo r  t he  Nevada  Div i s ion  of 
F o r e s t r y ,  is  r e s p o n s i b l e  f o r  t h e  s t a t e w i d e  F o r e s t  i n v e n t o r y  P r o g r a m  
which is b e i n g  c o n d u c t e d  i n  c o n j u n c t i o n  w i t h  t h e  US F o r e s t  Service and 
the   Bureau   of  Land  Management (BLM). In  a d d i t i o n ,  h e  is r e s p o n s i b l e  f o r  
t h e  P i l o t  F o r e s t  I n v e n t o r y  u s i n g  t h e  t e c h n i q u e s  o f  L a n d s a t  i m a g e r y  a n d  
h i g h  a l t i t u d e  aer ia l  photographs.  H e  is C o o r d i n a t o r  f o r  t h e  d i v i s i o n ' s  
p r o g r a m  p l a n n i n g  e f f o r t  b e t w e e n  t h e  s t a t e  o f f i c e  a n d  3 area o f f i c e s .  
M r .  T h o r n h i l l  i s  a g radua te  Fores t e r  f rom the  Un ive r s i ty  o f  Nevada ,  Reno ,  
w i t h  a minor i n  R e c r e a t i o n  & Mil i ta ry  Sc ience  (Commiss ioned  21s t  US Army). 
TOSTA-MILLER Nancy 
Nancy Tos ta-Mi l le r  i s  c u r r e n t l y  t h e  P r o j e c t  Manager f o r  t h e  C a l i f o r n i a  
D i v i s i o n  of F o r e s t r y  (CDF) - NASA Remote S e n s i n g  P r o j e c t .  
I n  1976,  Ms. Tosta-; i l l e r  j o i n e d  CDF a s  a S o i l  S c i e n t i s t  a f t e r  h a v i n g  b e e n  
a s s o c i a t e d  w i t h  t l l e  ?emote  Sens ing  Resea rch  P rogram fo r  t he  Un ive r i s ty  o f  
C a l i f o r n i a ,   B e r k e l e y .   P r i o r   t o   h e r   a p p o i n t m e n t  as CDF Pro jec t   Manager ,  
she  t r ans fe r r ed  wi th in  the  depa r tmen t  t o  the  Fores t  Resources  Assessmen t  
Program (FRAP), as a R e s o u r c e s  S p e c i a l i s t  w i t h  e x p e r t i s e  i n  r e m o t e  s e n s i n g  
a n d  s o i l s .  
M s .  Tos t a -Mi l l e r  r ece ived  a B a c h e l o r  o f  S c i e n c e  d e g r e e  i n  S o i l s  & P l a n t  
N u t r i t i o n  f r o m  t h e  U n i v e r s i t y  o f  C a l i f o r n i a ,  B e r k e l e y ,  w h e r e  s h e  a l s o  
earned a Master o f  S c i e n c e  d e g r e e  s p e c i a l i z i n g  i n  S o i l  S c i e n c e .  
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WATKINS Allen H. 
A l l e n  W a t k i n s  j o i n e d  t h e  US Depar tment  of  In te r ior  as Chief of t h e  EROS 
Data Cen te r   i n   Sep tember  1973. H e  d i r e c t s  p r i n c i p a l  a c t i v i t i e s  of t h e  
EROS Program,  managed by t h e  US G e o l o g i c a l  S u r v e y ,  a n d  o v e r s e e s  t h e  re- 
c e p t i o n ,  p r e p a r a t i o n  a n d  d i s t r i b u t i o n  by t h e  Data Center  of h i g h  a l t i t u d e  
i n f o r m a t i o n  t o  a l l  u s e r s  - g o v e r n m e n t ,  p r i v a t e  i n d u s t r y  a n d  t h e  g e n e r a l  
p u b l i c .  
P r i o r  t o  j o i n i n g  EROS, M r .  Watkins  served as Assis tant  Program Manager ,  
Earth  Resources   Program, a t  Johnson  Space  Center .  He w a s  a f f i l i a t e d  w i t h  
the  Sky lab  Ea r th  Resources  Exper imen t  Package  and  Ea r th  Resources  Ai rc ra f t  
P r o g r a m ,  w h i l e  a s s i s t i n g  i n  t h e  d i r e c t i o n  o f  more than 500 e n g i n e e r i n g  
a n d  s c i e n t i f i c  p e r s o n n e l  w o r k i n g  o n  a c q u i s i t i o n  a n d  management o f  e a r t h  
r e s o u r c e  d a t a .  
Mr. Watkins  rece ived  a B a c h e l o r ' s  d e g r e e  i n  M e t a l l u r g i c a l  E n g i n e e r i n g  
from t h e  V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e .  
WEINSTEIN Richard  H. 
Richard H. Weinstein has  been the Manager  of  NASA's  Regional  Remote 
Sens ing   App l i ca t ions   P rogram  s ince  1977.  H e  is r e s p o n s i b l e  f o r  n a t i o n -  
w i d e  t r a i n i n g  a n d  t e c h n o l o g y  d e m o n s t r a t i o n  a c t i v i t i e s  f o r  t r a n s f e r r i n g  
t h e  a b i l i t y  t o  u t i l i z e  L a n d s a t  t e c h n o l o g y  t o  s t a t e  and local  governments .  
Mr. Weins t e in  began  h i s  career w i t h  NASA i n  1959 as a P h y s i c i s t ,  w i t h  
a c h i e v e m e n t s  i n  t h e  area o f  p l a s m a  p h y s i c s ,  s p a c e  s h u t t l e  a n d  o r b i t a l  
sys tems  technology  and   envi ronmenta l   qua l i ty   p rogram  management .   Pr ior  
t o  h i s  c u r r e n t  a p p o i n t m e n t ,  h e  s p e n t  2 y e a r s  as E x e c u t i v e  O f f i c e r  t o  
NASA's  Assoc ia t e  Admin i s t r a to r  fo r  Cen te r  Opera t ions  wh ich  i s  r e s p o n s i b l e  
f o r  t h e  a g e n c y ' s  i n s t i t u t i o n a l  o p e r a t i o n s .  
Mr. Weins te in  is a g r a d u a t e  of t he  Massachuse t t s  In s t i t u t e  o f  Techno logy  
a n d  t h e  V i r g i n i a  P o l y t e c h n i c a l  I n s t i t u t e .  
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WESTERLUND D r .  Frank 
D r .  Wester lund is an A s s i s t a n t  P r o f e s s o r  o f  U r b a n  P l a n n i n g  f o r  t h e  Uni- 
ve r s i ty   o f   Wash ing ton ,  Seat t le .  C u r r e n t l y ,  D r .  Westerlund i s  on l o a n  t o  
NASA WRAP t o  assist i n  u s e r  l i a i s o n  a n d  p r o g r a m  p l a n n i n g .  
D r .  W e s t e r l u n d ' s  i n t e r e s t  i n  r e m o t e  s e n s i n g  b e g a n  i n  t h e  l a t e  1 9 6 0 ' ~ ~  
w h e r e  h e  j o i n e d  t h e  s t a f f  of a Bay Area p l a n n i n g  f i r m  i n v o l v e d  i n  aer ia l  
photographTc  land   use   surveys .   S ince   197i ,   he   has   comple ted   research  
p r o j e c t s  a n d  t e a c h i n g  a s s i g n m e n t s  f o r  t h e  Remote Sens ing  App l i ca t ions  
Lab a t  the  Un ive r s i ty  o f  Wash ing ton ,  wh ich  inc ludes  a "User Needs  Study" 
f o r  t h e  P a c i f i c  N o r t h w e s t  Land Resources  Inventory  Demonst ra t ion  Pro jec t .  
H e  i s  co -au thor  o f  t he  r ecen t  book ,  "Remote S e n s i n g  f o r  P l a n n e r s " ,  pub- 
l i s h e d  b y  R u t g e r ' s .  
D r .  Westerlund received a B a c h e l o r ' s  d e g r e e  i n  A r c h i t e c t u r e  f r o m  S t a n f o r d  
Un ive r s i ty  and  a Master's degree and a PhD i n  Urban Planning from the 
Universi ty  of  Washington.  
WIERMAN Dale 
Dale Wierman is  c u r r e n t l y  i n v o l v e d  i n  t h e  F o r e s t  R e s o u r c e s  A s s e s s m e n t  
Program. 
Mr. Wierman se rved  a s  Ass i s t an t  P rogram Manager  fo r  t he  Fores t  Resource  
Assessment  Program, US F o r e s t  S e r v i c e ,  f o r  5 y e a r s  i n  c o n j u n c t i o n  w i t h  
the Washington S ta te  U n i v e r s i t y ' s  " F o r e s t  Management Program". 
D u r i n g  h i s  t e n u r e  w i t h  t h e  C a l i f o r n i a  D e p a r t m e n t  o f  F o r e s t r y ,  as S t a f f  
F o r e s t e r ,  h i s  w o r k  i n v o l v e d  v a r i o u s  i s s u e s  a n d  t a s k s  w i t h  r e f e r e n c e  t o  
t h e  f o r e s t  r e s o u r c e  v a l u e s  o f  C a l i f o r n i a  w h i c h  r e q u i r e d  e x t e n s i v e  e f f o r t  
working with s t a t e  a n d  f e d e r a l  l e g i s l a t i v e  p r o c e s s e s .  
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WIESNET Donald R. 
M r .  Wiesnet is  a Senior  Research Hydrologis t ,  Environmental  Sciences Group,  
f o r   t h e   N a t i o n a l   O c e a n i c  & Atmospher ic   Adminis t ra t ion   (NOM),   Nat iona l  I 
E n v i r o n m e n t a l  S a t e l l i t e  S e r v i c e  (NESS). 
P r e v i o u s l y ,  M r .  Wiesne t  se rved  as a G e o l o g i s t  f o r  t h e  US Geologica l  Survey  
from 1952 t o  1967 and w a s  t h e  a g e n c y ' s  f i r s t  G e o h y d r o l o g i c  Map E d i t o r .  
H e  h a s  a u t h o r e d  many p u b l i s h e d  a r t i c l e s  and  papers  on  remote  sens ing ,  
geology,  geophys ics ,  s a t e l l i t e  h y d r o l o g y  a n d  g e o h y d r o l o g y  i n  s c i e n t i f i c  
j o u r n a l s   a n d   g o v e r n m e n t   p u b l i c a t i o n s .   I n   a d d i t i o n ,   h e  w a s  General  Chairman 
o f  t he  F i f th  Pecora  Memor ia l  Symposium on Remote Sensing - t h e  f i r s t  sym- 
pos ium ever  he ld  on  s a t e l l i t e  hydrology.  
M r .  W i e s n e t  r e c e i v e d  h i s  B a c h e l o r ' s  d e g r e e ,  Masters a n d  T e a c h i n g  C e r t i f i c a t e  
f r o m  t h e  U n i v e r s i t y  o f  B u f f a l o  ( S t a t e  U n i v e r s i t y  o f  New York),  and per- 
formed  Advance  Graduate  work a t  t h e  U n i v e r s i t y  o f  A r i z o n a .  He is a Fel low 
of t h e  G e o l o g i c a l  S o c i e t y  of America. 
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APPEND I X B 
LIST OF ATTENDEES 

LIST OF ATTENDEES  AT THE 
WESTERN  REGIONAL REMOTE SENSING CONFERENCE 
MONTEREY,  CALIFORNIA 
October 1 7 - 1 9 ,   1 9 8 0  
ALASKA 
James R. Anderson 
State of Alaska 
Department of Natural  Resources 
3001 Porcupine  Drive 
Anchorage, AK 9 9 5 0 1  
( 9 0 7 )   2 7 7 - 6 6 1 5  
Lloyd Eggan 
Department of Natural  Resources 
323 E. Fourth  Avenue 
Anchorage, AK 9 9 5 0 1  
Jay Moor 
Division of Policy  Development 
Office of the  Governor 
Pouch AD 
Juneau, AK 9 9 8 1 1  
and Planning 
Tony Burns 
Municipality of Anchorage 
Southcentral  Remote Sensing 
Demonstration  Project 
Planning  Department 
Anchorage, AK 9 9 5 0 2  
Pouch 6 - 6 5 0  
( 9 0 7 )   2 6 4 - 4 2 2 9  
Tom  George 
Northern Remote Sensing Lab 
Geophysical  Institute 
University of Alaska 
Fairbanks, AK 9 9 7 0 1  
( 9 0 7 )   4 7 9 - 7 4 8 7  
Pete  Scorup 
University of Alaska 
Box AS 
Palmer, AK 9 9 6 5 4  
( 9 0 7 )   7 4 5 - 3 2 5 7  
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ARIZONA 
Larry  Beddome 
Watershed  Division 
Salt  River  Project 
Box 1980 
Phoenix, A2 85001 
(602)  273-5900 
Representative Jane  Dee Hull 
House of Rep - Arizona 
145 W. Gardenia  Drive 
Phoenix, AZ 85021 
(602) 255-5836 
Pete  Leresche 
University of Arizona 
Mike  Castro 
Information  Resources Division 
1624  West  Adams 
Phoenix, A2 85007 
Steve  Copley 
University  of  Arizona 
2448 E. 2nd 
Tucson, AZ 85715 
Theresa  Filleman 
Arizona  Water  Commission 
222 North  Central  Ave,  Suite  550 
Phoenix, A2 85004 
(602)  255-1581 
School  of-landscape Architecture 
Tucson, A2 85720 Robert  Schowengerdt 
(602)  745-6816 University  of  Arizona 
Office of Arid Lands 
Ron Smith  Tucson, AZ 85719 
Department of Fish and Game  (602)  626-4715 
2222 W. Greenway Road 
Phoenix, AZ 95068 
B- 2 
CALIFORNIA 
Kenneth M. Aoyama 
AG West Inc. 
1 5 1 5  River Park  Drive #lo0 
Sacramento, CA 9 5 8 1 5  
( 9 1 6 )   9 2 9 - 8 6 9 2  
Harmon  Avera 
Bausch & Lomb, Inc. 
4 4 1  Cienaga  Drive 
Fullerton, CA 9 2 6 3 5  
( 7 1 4 )   9 9 2 - 5 5 3 8  
Rudolf W. Becking 
School  Natural  Resources 
Humboldt  State  University 
Arcata, CA 9 5 5 2 1  
( 7 0 7 )   8 2 6 - 3 5 3 5  
Andrew S .  Benson 
Remote Sensing  Research  Program 
Space  Sciences  Lab, Room 2 6 0  
University of California 
Berkeley, CA 9 4 7 2 0  
( 4 1 5 )   6 4 2 - 2 3 5 1  
Michael  Boyle 
Santa  Barbara  County 
Department of Environmental  Resources 
1 0 5  E. Annapamu 
Santa  Barbara,  CA 9 3 1 0 1  
( 8 0 5 )   9 6 1 - 4 0 0 4  
Mike  Buttenhoff 
Bendix 
Mail  Stop 2 4 0 - 1 0  
Moffett  Field,  CA 9 4 0 3 5  
( 4 1 5 )   9 6 5 - 6 1 5 2  
Vern  Cartwright 
Cartwright  Aerial  Surveys 
Executive  Airport 
Sacramento, CA 9 5 8 2 2  
Howard Church 
Naval  Postgraduate  School 
Management  Course 
Monterey, CA 9 3 9 4 0  
( 4 0 8 )   6 4 6 - 2 7 9 4  
Mary L. Arbogast 
Environmental  Data  Center 
1 4 0 0  Tenth  Street 
Sacramento, CA 9 5 8 1 4  
( 9 1 6 )   3 2 2 - 7 7 5 7  
Louisa Beck 
Remote  Sensing  Research  Program 
Space  Sciences Lab, Room 2 6 0  
University of California 
Berkeley, CA 9 4 7 2 0  
( 4 1 5 )   6 4 2 - 2 3 5 1  
Liz  Beesley 
Bendix 
Mail  Stop 2 4 0 - 1 0  
Moffett Field, CA 9 4 0 3 5  
( 4 1 5 )   9 6 5 - 6 1 5 2  
Harry L. Bowlin 
U.S. Forest  Service 
6 3 0  Sansome  Street 
San Francisco,  CA 9 4 1 1 1  
( 4 1 5 )   5 5 6 - 2 6 5 4  
Barry Brown 
California  Energy  Commission 
1111 Howe  Ave, M S  29  
Sacramento, CA 9 5 8 2 5  
( 9 1 6 )   9 6 7 - 6 5 2 8  
Camie  Butler 
Technicolor  Graphics  Services 
Mail  Stop 2 4 2 - 4  
Moffett  Field,  CA 9 4 0 3 5  
( 4 1 5 )   9 6 5 - 6 1 8 4  
Jule  Caylor 
U.S. Forest  Service 
6 3 0  Sansome  Street, Room 3 4 1  
San  Francisco,  CA 9 4 1 1 1  
( 4 1 5 )   5 5 6 - 0 1 2 0  
Max Clover 
University of California 
Cooperative  Extension 
Riverside, CA 9 2 5 2 1  
( 7 1 4 )   7 8 7 - 4 3 2 4  
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CALIFORNIA (cont'd) 
R.  N. Colwell 
Remote Sensing  Research  Program 
Space  Sciencies  Lab, Room 260 
University of California 
Berkeley, CA 94720 
(415)  642-2351 
Paul  Cowley 
Urban  Design  Department 
1515  Spear  Street  Tower,  One Mkt. P1. 
San  Francisco, CA 94105 
Jack  Dangermond 
ESRI 
380 New York Street 
Redlands, CA 92373 
Rich Davidson 
Resrouce Development  Associates 
P. 0. Box 239 
Los  Altos,  CA  94022 
(415)  961-7477 
M.  J. Doyle, Jr. 
Pacific  Gas & Electric 
Department of Engineering Research 
3400  Crow  Canyon Road 
San  Ramon,  CA  94583 
(415)  820-2000 
Joel Dye 
ESL, Inc. 
495  Java  Drive 
Sunnyvale, CA 94086 
(408)  734-2244 
Greg Eickhoff, Jr. 
Geography Department 
San Jose  State  University 
Washington  Square 
San Jose,  CA 
(408- 277-3463 
Richard Ellefsen 
San  Jose  State  University 
San Jose,  CA 
(408) 277-3463 
Diana  Contasti 
USDA  Soil  Conservation  Service 
P. 0. Box 1627 
Gilroy, CA 95020 
(408) 847-4161 
Michael  Cosentino 
Geography  Remote  Sensing  Unit 
University  of  California 
Santa  Barbara,  CA  93106 
(805) 961-4358 
Steve  Daus 
EIM Co. 
942  Ponderosa 
Davis, CA 95616 
(916)  756-2012 
Stephen D. DeGloria 
Remote Sensing  Research  Program 
Space  Sciences Lab, Room 260 
University  of  California 
Berkeley, CA 94720 
(415)  642-2351 
Nancy  Drinkard 
Department of Forestry 
1416 Ninth  Street 
Sacramento, CA 95814 
(916) 322-1945 
Pamela  Easterwood 
Pacific  Gas & Electric 
77  Beale  Street, Room 2B48 
San  Francisco,  CA  94106 
(415) 442-5779 
Mike  Elsesser 
IAC  Associates 
1095  Duane Ct. 
Sunnyvale, CA 94086 
(408)  735-0635 ext. 227 
John E. Estes 
Geography Remote Sensing  Unit 
University  of  California 
Santa  Barbara,  CA  93106 
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CALIFORNIA (cont'd) 
William R. Ewald 
ACCESS  Project 
1 1 4  E. de la Guerra  Street 
Santa  Barbara,  CA 9 3 1 0 1  
( 8 0 5 )   9 6 3 - 0 4 2 8  
James S. Feng 
U.S. Geological  Survey 
2 1 9 6 5  Hyannisport  Drive 
Cupertino, CA 9 5 0 1 4  
( 4 0 8 )   2 5 7 - 9 1 2 7  
Tim  Foresmen 
U. S .  Navy 
CEL L 6 5 ,  NCBC 
Port  Hueneme,  CA 9 3 0 4 3  
( 8 0 5 )   9 8 2 - 4 1 9 3  
Larry Freeman 
USFS/Computer Science  Staff 
6 3 0  Sansome  Street 
San Francisco,  CA 9 4 1 1 1  
( 4 1 5 )   5 5 6 - 1 6 1 6  
John C. Garcia 
BioSystems 
1 4 5 5  Airport Blvd. 
San Jose,  CA 9 5 1 1 0  
( 4 0 8 )   2 8 6 - 6 9 7 2  
Marjoire  Gersh 
Stephen  Wise  Library 
1 5 5 0 0  Stephen S .  Wise  Drive 
Los  Angeles,  CA 9 0 0 2 4  
( 2 1 3 )   3 4 4 - 6 0 9 6  
David Glen 
Natural  Resources  Management Corp. 
P. 0.  Drawer 1 2 4 7  
Eureka, CA 9 5 5 0 1  
( 7 0 7 )   4 4 2 - 1 7 3 5  
Alexander  Goetz 
Jet  Propulsion  Laboratory 
4 8 0 0  Oak Grove  Drive 
Pasadena, CA 9 1 1 0 3  
( 2 1 3 )   3 5 4 - 3 2 5 4  
C.  W. Farrell 
Department of Water  Resources 
1 4 1 6  9th  Street 
Sacramento, CA 9 5 8 1 4  
( 9 1 6 )   4 4 5 - 2 2 9 6  
William A. Finch, Jr. 
Department of Geography 
San  Diego  State  University 
San  Diego,  CA 9 2 1 8 2  
( 7 1 4 )   2 6 5 - 6 4 9 8  
R. N. Forrest 
Naval  Postgraduate  School 
Code 5 5  FO 
Monterey, CA 9 3 9 4 0  
( 4 0 8 )   6 4 6 - 2 6 5 3  
Wilford  Freeman 
U.S. Forest  Service 
6 3 0  Sansome  Street 
San  Francisco,  CA 9 4 1 1 1  
( 4 1 5 )   5 5 6 - 6 5 2 0  
Leonard  Gaydos 
U . S .  Geological  Survey 
Mail Stop 2 4 0 - 8  
Moffett  Field,  CA 9 4 0 3 5  
( 4 1 5 )   9 6 5 - 6 3 6 8  
Anthony Gerst 
Nat'l  Environmental  Satellite  Ser. 
6 6 6  Price  Avenue 
Belmont, CA 9 4 0 6 3  
( 4 1 5 )   3 6 4 - 2 4 2 2  
Gary  Gnauck 
ESL, Inc. 
4 9 5  Java  Drive 
Sunnyvale, CA 9 4 0 8 6  
( 4 0 8 )   7 3 4 - 2 2 4 4  
Robert  Gohstand 
California  State  University 
1 8 1 1  Nordhoff 
Northridge, CA 9 1 3 3 0  
( 2 1 3 )   8 5 5 - 3 5 3 2  
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CALIFORNIA (cont' d) 
Jack  Green 
California  State  University 
Department of Geology 
Long  Beach,  CA  90840 
Jean  Gualano 
USDA  Soil  Conservation  Service 
P. 0. Box 1627 
Gilroy, CA 95020 
(408)  847-4161 
Paul Halpern 
I BM 
1530  Page  Mill Road 
Palo  Alto,  CA  94304 
(415)  855-3102 
Eric  Harnden 
Aerial  Information  Systems 
P. 0. Box 790 
Crestline, CA 92325 
(714)  338-4615 
Timothy R. Hays 
Environmental  Data  Center 
Office of Planning & Research 
1400  Tenth  Street 
Sacramento, CA 95814 
(916) 322-3784 
Chris  Hogan 
Technicolor  Graphics  Services 
Mail  Stop 242-4 
Moffett Field, CA  94035 
(415)  965-6184 
Raymond E. Jackman 
Department of Forestry 
2221  Garden Road 
Monterey, CA 93940 
(408)  649-2815 
Claude W. Johnson 
Department of Earth  Sciences 
University of California 
Riverside, CA 92521 
(714) 787-5517 
Linda  Griggs 
Luker & Keller 
2901  A  Park Avenue 
Soquel, CA 95073 
(408) 476-1110 
Robert  Hall 
COMARC  Design  Systems 
315 Bay Street 
San  Francisco,  CA  94133 
Donna B. Hankins 
Humboldt  State University 
House 90 
Arcata, CA 95521 
(707)  826-3112 
Jo Ann Harden 
AG West Inc. 
1515  River  Park  Drive #lo0 
Sacramento, CA 95815 
(916)  929-8692 
Charlotte  Henry 
Technicolor  Graphics  Services 
Mail  Stop 242-4 
Moffett  Field,  CA  94035 
(415) 965-6184 
Ken Holmes 
660  Price Avenue 
Redwood City,  CA  94063 
NOAA-NESS 
(415) 364-2422 
Ida  Hoos 
Space  Sciences Lab, Room 260 
University  of  California 
Berkeley, CA 94720 
David  James 
Ampex  Corp 
MS- 2 0 
Redwood City,  CA 
(415)  367-3543 
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CALIFORNIA  (cont ' d) 
Karen Kegg 
Luker & Keller 
2 9 0 1  A  Park  Avenue 
Soquel, CA 9 5 0 7 3  
( 4 0 8 )   4 7 6 - 1 1 1 0  
Louis R. Keller 
Luker & Keller 
2 9 0 1  A  Park  Avenue 
Soquel, CA 9 5 0 7 3  
( 4 0 8 )   4 7 6 - 1 1 1 0  
Conrad  Krass 
Department of Food & Agriculture 
1 2 2 0  N Street,  Room 425 
Sacramento, CA 9 5 6 1 4  
( 9 1 6 )   4 4 5 - 6 2 1 4  
Richard Kroeck 
STAR, Inc. 
1 2 1 4 1  Tiptoe  Lane 
Los Altos,  CA 9 4 0 2 2  
( 4 1 5 )   9 6 9 - 0 9 6 2  
W. Phil  Laudenschlager 
General  Services - California 
1 9 3 0  T  Street 
Sacramento, CA 9 5 8 1 4  
( 9 1 6 )   3 2 2 - 7 4 5 9  
Saul R. Levine 
Remote Sensing  Associates 
2 Toyon Road 
Atherton, CA 9 4 0 2 5  
( 4 1 5 )   3 2 5 - 2 1 8 5  
Anthony W. Lobay 
City  of  Pacific  Grove 
3 0 0  Forest  Avenue 
Pacific  Grove,  CA 9 3 9 5 0  
( 4 0 8 )   3 7 5 - 4 1 9 5  
Norman  Lyon 
ESL, Inc. 
4 9 5  Java  Drive 
Sunnyvale, CA 9 4 0 8 6  
( 4 0 8 )   7 3 4 - 2 2 4 4  ext. 5 0 5 1  
Johannes L. Joos 
University  of  California 
2555  Mendocino  Avenue, Room 100-P 
Santa  Rosa,  CA 9 5 4 0 1  
( 7 0 7 )   5 2 7 - 2 6 2 1  
Ken Kegg 
Luker E, Keller 
2 9 0 1  A  Park  Avenue 
Soquel, CA 9 5 0 7 3  
( 4 0 8 )   4 7 6 - 1 1 1 0  
Steven P. Kraus 
Environmental  Data  Center 
1 4 0 0  Tenth  Street 
Sacramento, CA 9 5 8 1 4  
( 9 1 6 )   3 2 2 - 7 7 8 8  
Steve  Kunkel 
San  Diego  CPO 
1 2 0 0  Third  Ave,  Suite 5 2 4  
San  Diego,  CA 9 2 1 0 1  
( 7 1 4 )   2 3 6 - 5 3 0 0  
John  Lawton 
Environmental  Research & Design 
1 9 9  N. Main Street 
Lakeport, CA 9 5 4 5 3  
( 7 0 7 )   2 6 3 - 3 3 3 4  
Jack  Levitan 
U . S .  Forest  Service 
6 3 0  Sansome  Street 
San  Francisco,  CA 9 4 1 1 1  
( 4 1 5 )   5 5 6 - 2 9 9 3  
James W. Luker 
Luker & Keller 
2 9 0 1  A  Park  Avenue 
Soquel, CA 9 5 0 7 3  
( 4 0 8 )   4 7 6 - 1 1 1 0  
Lindsay  Maness 
Technicolor  Graphics  Services 
Mail  Stop 242-4  
Moffett  Field,  CA 9 4 0 3 5  
( 4 1 5 )   9 6 5 - 6 1 8 4  
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CALIFORNIA  (cont'd) 
Keith  Maw 
Technicolor  Graphics  Services 
Mail  Stop 242-4  
Moffett  Field,  CA 9 4 0 3 5  
( 4 1 5 )   9 6 5 - 6 1 8 4  
John W. McDonald 
Department of Geography 
University of Southern  California 
Los  Angeles,  CA 9 0 0 0 7  
( 2 1 3 )   7 4 1 - 2 3 6 6  
Milton L. Mochson 
California  State  University 
5 6 7 0  Wilshire Blvd. 
Los  Angeles,  CA 9 0 0 3 0  
( 2 1 3 )   8 5 2 - 5 7 9 1  
Leslie  Morrissey 
Technicolor  Graphics  Services 
Mail  Stop 242-4  
Moffett  Field,  CA 9 4 3 0 5  
( 4 1 5 )   9 6 5 - 6 1 8 4  
Clyde K. Muir 
P. 0.  Box 434  
Red Bluff,  CA 9 6 0 8 0  
( 9 1 6 )   5 2 7 - 6 5 3 0  
Alan  Newcomb 
Pacific  Gas & Electric 
7 7  Beale  Street, Room 2C24 
San  Francisco,  CA 9 4 1 0 6  
( 4 1 5 )   4 4 2 - 5 7 8 0  
Jane  Nichols 
Resources  Inventory  Services 
San  Jose,  CA 
( 4 0 8 )   2 7 9 - 4 1 2 4  
Alan  Nitteberg 
ESL, Inc. 
495  Java  Drive 
Sunnyvale,  CA 
( 4 0 8 )   7 3 4 - 2 2 4 4  
9 4 0 8 6  
Robert W. Pease 
Department of Earth  Sciences 
University of California 
Riverside, CA 9 2 5 2 1  
( 7 1 4 )   7 8 7 - 5 5 1 8  (or 3 4 3 4 )  
Michael  McCallus 
California  State  University 
Northridge, CA 9 1 3 2 4  
( 2 1 3 )   8 8 5 - 8 2 2 1  
John  Menke 
Aerial  Information  Systems 
P. 0 .  Drawer 7 9 0  
Cresltine,  CA 
( 7 1 4 )   3 3 8 - 4 6 1 5  
Raymond F. Moritz 
Forestry Grad Student (U of MN) 
2 6 3 6  Newhall # 2 2  
Santa  Clara,  CA 9 5 0 5 0  
( 4 0 8 )   2 4 4 - 0 7 4 6  
David  Morse 
Technicolor  Graphics  Services 
Mail  Stop 242-4  
Moffett  Field,  CA 9 4 3 0 5  
( 4 1 5 )   9 6 5 - 6 1 8 4  
Gene  Napier 
U . S .  Geological  Survey 
3 4 5  Middlefield  Road, MS 3 1  
Menlo  Park,  CA 9 4 0 2 5  
( 4 1 5 )   3 2 3 - 8 1 1 1  ext. 2 1 6 3  
Bill  Newland 
Technicolor  Graphics  Services 
Mail  Stop 242-4  
Moffett Field,  CA 9 4 0 3 5  
( 4 1 5 )   9 6 5 - 6 1 8 4  
Jim  Nichols 
Resources  Inventory  Services 
San Jose,  CA 
( 4 0 8 )   2 7 9 - 4 1 2 4  
Donald Olmstead 
Association of Bay Area Gov't. 
Hotel  Claremont 
Berkeley, CA 9 4 7 0 5  
( 4 1 5 )   8 4 1 - 9 7 3 0  
Steven R. Pease 
Department  of  Geography 
San  Francisco  State University 
1 6 0 0  Holloway  Avenue 
San  Francisco,  CA 9 4 1 1 5  
( 4 1 5 )   4 6 9 - 2 0 4 9  
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CALIFORNIA,  (cont ' d)
Duilio  Peruzzi 
San  Jose  State  University 
CARTREMS/Geography 
San Jose, CA 9 5 1 9 2  
( 4 0 8 )   2 7 7 - 3 4 6 3  
Rus Purcell 
Fugro , Inc. 
3 7 7 7  Long  Beach Blvd. 
Long Beach,  CA 9 0 8 0 7  
( 2 1 3 )   5 9 5 - 6 6 1 1  
Patrick Reed 
Pacific  Gas & Electric 
3 4 5  Market  Street, Room 2C20 
San  Francisco,  CA 9 4 1 0 6  
( 4 1 5 )   4 4 2 - 5 6 9 5  
Lynne Rodrian 
AG West, Inc. 
1 5 1 5  River Park 
Sacramento, CA 9 5 8 1 5  
( 9 1 6 )   9 2 9 - 8 6 9 2  
Steven Rugge 
San Diego  State  University 
Geography Department 
San Diego,  CA 9 2 1 3 1  
( 7 1 4 )   5 7 8 - 0 7 5 1  
Glenn Sawyer 
Department of Water  Resources 
1 4 1 6  Ninth  Street 
Sacramento, CA 9 5 8 1 4  
( 9 1 6 )   4 4 5 - 6 7 4 6  
Charles  Pfefferkorn 
IAC 
1 0 9 5  Duane 
Sunnyvale, CA 9 4 0 8 6  
( 4 0 8 )   7 3 5 - 0 6 3 5  
Bob  Putnam 
ESL, Inc. 
4 9 5  Java  Drive 
Sunnyvale, CA 9 4 0 8 8  
( 4 0 8 )   7 3 4 - 2 2 4 4  
Russ Riviera 
Pacific  Slope  Tree Co. 
P. 0 .  Box 4 2 0  
Bolinas, CA 9 4 9 2 4  
( 4 1 5 )   8 6 8 - 0 3 8 0  
Jeff  Rodriquez 
USDA Soil  Conservation  Service 
P .  0 .  Box 1 6 2 7  
Gilroy, CA 9 5 0 2 0  
( 4 0 8 )   8 4 7 - 4 1 6 1  
John  Sample 
De  Anza  Systems 
1 1 8  Charcot  Avenue 
San Jose, CA 9 5 1 3 1  
( 4 0 8 )   2 6 3 - 7 1 5 5  
Jerry  Schlesinger 
Comprehensive  Planning  Organization 
1 2 0 0  3rd Avenue,  Suite 5 2 4  
San  Diego,  CA 9 2 1 0 1  
( 7 1 4 )   2 3 6 - 6 9 1 8  
David Seidel Liau  Jang  Shieh 
California  State  University-Northridge IBM Corp. 
8 0 9  N.  Bedford Drive 1 5 3 0  Page  Mill Road 
Beverly H i l l s ,  CA 9 0 2 1 0  Palo  Alto,  CA 9 4 3 0 4  
( 2 1 3 )   5 5 0 - 6 7 7 8  ( 4 1 5 )   9 5 5 - 3 1 2 9  
Carol  Simmermacher 
Geobased  Systems, Inc. 
1 2 5 1  9th Street 
Monterey, CA 9 3 9 4 0  
( 4 0 8 )   6 4 6 - 8 6 3 6  
David Simonett 
University of California 
Santa  Barbara,  CA 9 3 1 0 6  
( 8 0 5 )   9 6 1 - 3 1 3 9  
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George W. Small 
STAR, Inc. 
1 2 6  Second  Avenue 
San  Francisco,  CA 9 4 1 1 8  
( 4 1 5 )   3 8 7 - 5 2 9 3  
Gary  Spring 
Geography  Department 
San  Jose  State  University 
San  Jose, CA 
( 4 0 8 )   2 7 7 - 3 4 6 3  
CALIFORNIA  (cont ' d) 
Moyle  Stewart 
U . S .  Geological  Survey 
345 Middlefield Road 
Menlo  Park,  CA  94025 
(415) 323-8111 ext. 2426 
Donald M. Stone 
American  Institute  of  Aeronautics 
9841  Airport  Blvd,  Suite  800 
Los Angeles,  CA  90045 
and Astronautics 
(213) 641-4100 
Greg  Thornbury 
Pacific  Gas & Electric 
345 Mission  Street 
San Francisco,  CA  94106 
Thomas  Truszkowski 
California  State  University 
Department of Geography 
Fresno, CA 93711 
(209)  439-1172 
Gene  Turner 
California  State University 
1811  Nordhoff 
Northridge, CA 91330 
(213)  885-3532 
Don  Walklet 
Terra-Mar  Associates 
23190 Ravensbury Avenue 
Los  Altos,  CA  94022 
(415)  941-6111 
Chuck Watson 
EDAW Inc. 
50  Green  Street 
San Francisco,  CA  94111 
(415)  433-1484 
Robin Welch 
Airview  Specialists, Corp. 
Mail  Stop 240-7 
Moffett  Field,  CA  94035 
(415) 965-5232 
William  Standenheimer 
1160  Besito  Avenue 
Berkeley, CA 94705 
(415)  843-1145 
John  Thomas 
NOAA/NESS 
660  Price  Avenue 
Redwood City,  CA  94063 
(415)  876-9122 
Nancy Tosta-Miller 
State  of  California 
Department of Forestry 
1416 Ninth  Street 
Sacramento, CA 95814 
FTS 8/552-1945 
Mary Tupa 
Sonoma  County  Planning 
2555 Mendocino Avenue 
Santa  Rosa,  CA  95401 
(707)  527-2931 
John  Van  Coops 
California  Coastal  Commission 
631 Howard Street 
San Francisco,  CA  94105 
(415)  543-8555 ext. 262 
Sharon L. Wall 
University of California 
Space  Sciences  Lab, Room 260 
Berkeley, CA 94720 
(415) 642-2351 
L. J. Watson 
Independent  Consultant 
1062 San  Marcos Road 
Santa  Barbara,  CA  93111 
(805)  964-5374 
F.  T. Wieden 
California  State University 
Department of Geography 
Fresno, CA 93740 
(209)  487-1115 
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CALIFORNIA  (cont 'd) 
i 
Dale  Wierman 
5 State of California 
$ Department of Forestry 
P -  1 4 1 6  Ninth  Street 
. Sacramento, CA 9 5 8 1 4  
Donald R. Williams 
California  State  University 
Department of Geography 
Fresno, CA 9 3 7 4 0  
(209   487 -2797  
Paul M. Wilson 
Consultant  (ABAG) 
39 Canyon Road 
Berkeley, CA 9 4 7 0 4  
( 4 1 5 )   5 4 9 - 1 7 5 6  
Robert E. Yoha 
Department of Water  Resources 
Planning  Branch 
P. 0 .  Box 6 5 9 8  
849 South  Broadway 
Los Angeles,  CA 9 0 0 5 5  
( 2 1 3 )   6 2 0 - 2 7 7 8  
Linda  Wiger 
Bendix 
Mail  Stop 2 4 0 - 1 0  
Moffett  Field,  CA 9 4 0 3 5  
( 4 1 5 )   9 6 5 - 6 1 5 2  
Jerry  Wilson 
Naval  Facilities Engr. Command 
Western  Division,  Code 20 C 
P. 0 .  Box 7 2 7  
San  Bruno,  CA 9 4 0 6 6  
Christina  Wright 
Naval  Postgraduate School 
Monterey, CA 9 3 9 4 0  
Frank X. Wright 
U .  S .  Navy 
Naval  Postgraduate  School 
Monterey, CA 9 3 9 4 0  
Gene  Zaitseff 
Bendix 
Mail  Stop 240-10  
Moffett  Field,  CA 9 4 0 3 5  
( 4 1 5 )   9 6 5 - 6 1 5 2  
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COLORADO 
L o u i s  Campbell 
S t a t e  C a r t o g r a p h e r  
1 3 1 3   S h e r m a n   S t r e e t ,  Room 520 
Denver  , CO 80203 
(303)   839-2351 
Barbara E l l i s  
D i v i s i o n  of P l a n n i n g  
1 3 1 3   S h e r m a n   S t r e e t ,  R o o m  520 
Denver, CO 80203 
(303)   839-2351 
C h a r l e s  J. F i n l e y  
P u e b l o  R e g i o n a l  P l a n n i n g  Commission 
#1 C i t y  H a l l  P l a c e  
P u e b l o ,  CO 81003 
(303)   543-6006 
J o h n  T. Polhemus  
M a r t i n - M a r i e t t a  Corp. 
P. 0 .  Box 1 7 9 ,  MS SO530 
Denver, CO 8 0 2 0 1  
(303)   973-5207 
J i m  Rubingh 
S t a t e  of C o l o r a d o  
D e p a r t m e n t  of A g r i c u l t u r e  
1525  Sherman 
D e n v e r ,  CO 80203 
(303)   839-3218 
L o y o l a  M. C a r o n  
N a t i o n a l  C o n f e r e n c e  of S t a t e  
L e g i s l a t u r e s  
1 4 0 5  C u r t i s  S t r e e t ,  # 2 3 0 0  
Denver ,  CO 80202 
(303)   623-6600 
S t e p h e n  E l l i s  
D i v i s i o n  of P l a n n i n g  
1 3 1 3   S h e r m a n   S t r e e t ,  Room 520 
D e n v e r ,  CO 80203 
(303)   839-2351 
James S .  H a g i h a r a  
B u r e a u  of Land  Management 
240 West P r o s p e c t  S t r e e t  
F o r t  C o l l i n s ,  CO 80526 
(303)   221-4390 
Edwin Roberts 
U.S.  F o r e s t   S e r v i c e  
240 W. P r o s p e c t  S t r e e t  
F o r t   C o l l i n s ,  CO 80526 
(303)   221-4390 
L e o n a r d  Slosky 
O f f i c e  of t h e  G o v e r n o r  
S t a t e  Cap i to l  Bldg. 
D e n v e r ,  CO 80203 
(303)   839-2471  
P a u l  A.  T e s s a r  
N a t i o n a l  C o n f e r e n c e  of S t a t e  
L e g i s l a t u r e s  
1 4 0 5  C u r t i s  S t r e e t ,   # 2 3 0 0  
D e n v e r ,  CO 80202 
(303)   623-6600 
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CONNECTICUT 
Christina M. Durgin 
General  Electric Co. 
1285  Boston  Avenue 
Bridgeprot, CT 06432 
(203) 382-2733 
DISTRICT OF COLUMBIA 
Peggy  Harwood Paul  Heintel 
National  Governor's  Association Comsat  General Corp. 
444  North  Capitol  Street, NW 950 1'Ensant Plaza  SW 
Washington, DC 20001 Washington, DC 20024 
(202) 624-7727 (202)  554-6378 
Richard C. McArdle Donald R. Wiesnet 
USDA-World Food & Agriculture NOAA/NE SS 
14th & Independence,  Room 3516-S Washington, DC 20233 
Washington, DC 20250 (301) 763-8036 
Outlook & Situation  Board  s-33
(202) 447-5912 
HAWA I I 
Mike  Munekiyo 
Department of Planning & Economic 
Development 
Planning  Division 
P. 0. Box 2359 
Honolulu, HI 96804 
IDAHO 
Wallace  Hedrick 
Resources  Northwest, Inc. 
775 N. 8th  Street 
Boise, ID 83702 
(208) 345-0640 
Edwin Q. P.  Petteys 
State of Hawaii 
Division of Forestry 
1151  Punchbowl  Street 
Honolulu, HI 96813 
(808)  548-2861 
Kim A. Johnson 
Idaho  Department of Water  Resources 
Statehouse 
Boise, ID 83720 
(208)  384-2937 
Alan  Porter 
Bureau of Natural  Resources 
Statehouse, Room 122 
Boise, ID 83720 
(208) 384-3900 
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George  Louk 
Beech  Aircraft  Corporation 
9709 E. Central 
Wichita, K S  57201 
(316)  681-7947 
William  Conroy 
General  Electric Company 
5030  Herzel  Place 
Beltsville, MD 20705 
(301)  937-3500 
John Ma j ane 
OAO Corp. 
5050  Powdermill lioal 
Beltsville, MD 20705 
(301)  937-3090 
KANSAS 
MARYLAND 
W. Kent  Stow 
General  Electric  Company 
5030  Herzel  Place 
Beltsville, MD 20705 
(301)  937-3500 ext. 252 
MISSOURI. 
R. W. Sullivan 
Beech  Aircraft  Corporation 
9709 E. Central 
Witchita, KS 57201 
(316)  681-7947 
Fred  Hawkins 
OAO  Corp 
5050 Powdermill Road 
Beltsville, MD 
(301) 937-3090 
Jon S. Melnyk 
General  Electric  Compnay 
5030  Herzel  Place 
Beltsville, MD 20705 
(301)  937-3500 
John Novak 
DMAAC/SDCT 
2nd b Arsenal  Streets 
St. Louis, MO 63117 
(314) 263-4969 
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MONTANA 
Joesph  Ashley 
Montana State University 
Department of Earth  Sciences 
Bozeman, MT 59717 
(406) 994-3331 
Tom Dundas 
Department of Community  Affairs 
1424 9th Avenue 
Helena, MT 59601 
Timothy  Tolle 
U.S. Forest  Service 
P. 0. Box AS 
Libby, MT 59923 
(406) 293-6211 
NEVADA 
Gary A. Shelton 
U. S. EPA 
P. 0. Box 15027 
Las Vegas, NV 89114 
FTS 8/595-2963  ext.  313 
NORTH  DAKOTA 
George  Cawifield 
Department of Natural  Resources 
& Conservation 
32 S. Ewing  Street 
Helena, MT 59601 
Fred  Gerlach 
University of Montana 
School of Forestry 
Missoula, MT 59812 
(406) 243-6511 
Ronan Thornhill 
Nevada  Division of Forestry 
201 S. Fall Street 
Carson City, NV 89701 
(702)  885-4350 
Roland Mower 
University of North  Dakota 
Grand Forks, ND 
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OREGON 
Dale  Baer 
PNW  Forest Exp.  Sta. 
809 NE 6th Avenue 
Portland, OR 97232 
(503)  231-2190 
Jack T. Foust 
1 0 4 2 d  MI CO Aerial  Surveillance 
Mid Willamette  Valley  Council of  Govt. 
1 9 2 1  Turner  Road, SE 
Salem, OR 97302 
(503)   588-6177 or 362-5903 
Ken Hansen 
Oregon  Department of Land 
1 1 7 5  Court  Street, NE 
Salem, OR 97310 
Conservation & Development 
(503)   378-2978 
Representative Bud Byers 
National  Conference of State 
Legislatures 
3 2 2 1  S. Main Road 
Lebanon, OR 97355  
(503)   259-1382 
Madeline J. Hall 
Environmental  Remote  Sensing 
Applications  Laboratory 
Oregon  State  University 
Corvallis, OR 9 7 3 3 1  
(503)   754-3056 
Philip L. Jackson 
Oregon  State  University 
Wilknson  Hall 
Corvallis, OR 97330 
(503)   754-3141 
Tom S. Jackson Wesley A. Murray 
Bonneville  Power  Administration University of Oregon 
P. 0. BOX 3 6 2 1  - ETLL A&AA 
Portland, OR 97208  Eugene, OR 9 7 4 0 1  
(503)   234-3361 ext. 4645 (503)   686-5648 
Dennis Peters 
U.S. Fish & Wildlife 
Lloyd 500 Bldg 
500 N.E. Multnomah 
Portland, OR 97232 
FTS 8/429-6154 
William A. Rux 
1042  Micas Orng. 
Salem, OR 97302 
(503)   378-3993 
Charles  Rosenfeld 
Oregon  State  University 
Department of Geography 
Corvallis, OR 97331  
Barry  Schrumpf 
Oregon  State  University 
Environmental  Remote  Sensing 
Applications  Laboratory 
Corvallis, OR 97331  
Richard Wolfe 
Oregon  National  Guard 
1 9 2 1  Turner Road, SE 
Salem, OR 97302 
(503)   378-3993 
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SOUTH  DAKOTA 
Don  Lauer 
E ROS 
Sioux  Falls,  SD 
Allen  Watkins 
EROS 
Sioux  Falls,  SD 
Lowell  Brigham 
Lockheed  Electric Co. 
1 8 3 0  NASA Road 1 
Houston, TX 7 7 0 5 8  
David Chojnacky 
U.S. Forest  Service 
Experiment  Station 
5 0 7  25th Street 
Ogden, UT 8 4 4 0 1  
( 8 0 1 )   6 2 6 - 3 3 5 1  
TEXAS 
UTAH 
Paul  Parker 
Office of the State  Planning  Coordinator 
4 5 0 0  East 4 0 0  South,  Suite 3 0 0  
Salt  Lake  City,  UT 8 4 1 1 1  
VIRGINIA 
Bill  Ripple 
South  Dakota  State  Planning  Bureau 
Capitol  Building 
Pierre, SD 5 7 5 0 1  
( 6 0 5 )   7 7 3 - 3 6 6 1  
LeRoy  Scharon 
NL  Industries,  NL Baroid 
P.  0 .  Box 1 6 7 5  
Houston, TX 7 7 0 0 1  
( 7 1 3 )   5 2 7 - 1 5 8 6  
William K. Dinehart 
Division  of  State  Lands 
4 1 1  Empire  Building 
2 3 1  East  Fourth  South 
Salt  Lake  City,  UT 8 4 1 1 1  
( 8 0 1 )   5 3 3 - 5 3 8 1  
Gene  Thorley 
Department of the  Interior 
U.S. Geological  Survey 
National  Center, MS 7 0 3  
Reston, VA 2 2 0 9 2  
FTS 8 / 9 2 8 - 7 4 7 1  
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WASHINGTON 
James R. Eby 
University of Washington 
Remote  Sensing  Applications  Lab 
Seattle, WA 98195 
(206) 543-4912  or 4190 
Nancy Grabinski-Young 
Tacoma  Planning  Department 
Medical  Arts  Bldg,  9th  Floor 
Tacoma, WA 98402 
(206) 593-4170 
Ken  Langran 
Western  Washington  University 
Department of Geography 
Bellingham, WA 98225 
(206) 676-3284 
Mike  McCormick 
Planning and Community  Affairs 
Capitol  Center  Building, FN-41 
Olympia, WA 98504 
(206) 753-1928 
John  Ruth 
Huxley  College 
1016  17th  Street 
Bellingham, WA 98225 
(206) 734-7542 
Doris  Steingraber 
Washington  State  University 
Computing  Service  Center 
Pullman, WA 99164 
(509) 335-6611 
WYOMING 
Ken  Gordon 
Western  Washington  University 
Southside  Planning  Services 
1210 10th  Street 
Bellingham, WA 98225 
(206)  671-6588 
Mark  Jaffray 
Spokane  County  Planning Dept. 
N 721  Jefferson  Street 
Spokane, WA 99260 
(509)  456-2294 
Gene  Little 
Department  of  Natural  Resources 
Technical  Services  Division 
Olympia, WA 98504 
(206)  753-5308 
John  Nunnery 
Spokane  County  Planning Dept. 
2320 Capitol  Avenue 
State  Capitol Bldg. 
Spokane, WA 82002 
Robert B. Scott 
Department of Natural  Resources 
Inventory  Section 
Olympia, WA 98504 
(206) 753-5338 
Frank  Westerlund 
University  of  Washington 
Remote  Sensing  Applications  Lab 
Mail  Stop JO-40 
Seattle, WA 98195 
(206) 543-4912 
Collin  Fallat  Jack  Young 
Office of State  Planning  Coordinator  Soil  Conservation  Service 
Cheyenne,  WY P. 0 .  Box  2440 
Casper,  WY 
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BRITISH  COLUMBIA,  CANADA 
Richard  Becker 
B.C. Hydro & Power 
555 W. Hastings  Street 
Vancouver,  British  Columbia 
Canada  V6V- 4-T6 
(604)  663-2040 
TAIWAN 
Yuh  Jang  Shieh 
Academia  Sinica 
Taipei,  Taiwan 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 
NASA  HEADQUARTERS 
WASHINGTON, DC 20546 
Floyd I. Roberson/Code ETS-6 
Richard H. Weinstein/Code ETS-6 
AMES RESEARCH  CENTER 
MOFFETT  FIELD,  CA  94035 
Roger D. Arno/SEP:240-5 
Ethel H. Bauer/SEA:242-4 
James A. Brass/SEA:242-4 
Benjamin R. Briggs/SEA:242-4 
Don H. Card/SEA:242-4 
Doris Chow/SEA:242-4 
Emily  Chow 
Jerry M. Deerwester/SE:240-3 
Patricia  Deerwester 
David H. Dennis/S:200-4 
Cleve E. Foss/AU:240-2 
pradford P. Gibbs/SEA:240-9 
Emanuel H. Gross/SEA:240-9 
Larry B. Hofman/SEA:242-4 
Richard D. Johnson/SEA:242-4 
Harry W. Jones,  Jr . /SEA: 2  42-  4 
Carl H. Keller/SEA:242-4 
William C. Likens/SEA:242-4 
Charles  Lonzo, Jr./RFPD:203-6 
David W. Lozier/SEA:242-4 
Dale R. Lumb/SEA: 242-4 
Alfred C. Mascy/SEA:242-4 
Kenji Nishioka/SEA:242-4 
Susan M. Norman/SEA:242-4 
Bennie D. Padrick/SEW:240-4 
David L. Peterson/SEA:242-4 
James R. Phillips/SEA:240-9 
Robert  E. Slye/SEA:242-4 
Clarence A. Syvertson/D:200-1 
Donald E.  Wilson/SEA:242-4 
Robert C. Wrigley/SEA:242-4 
GODDARD  SPACE  FLIGHT  CENTER 
GREENBELT, MD 20771 
Phillip J. Cressy/Code 902.1 
Stanley C. Freden/Code 902 
Christopher 0. Justice/Code 923.0 
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